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TOZICOLOOICAL NOTES. 

Ad Italian journal, according to the Lancet, records a case 
in which, to a child two years of age, the administration of a 
grain and a half of santonine was followed by convulsions, 
beginning in the face and extending over the whole body, 
with dilatation of the pupils, hindcrance to respiration, and 
urine colored by the drug. The most efficacious therapeutic 
measure was found to be artificial respiration whenever 
paralytic asphyxia threatened. The convulsions continued 
for three days, gradually lessening. It is difficult to believe 
that the dose of santonine was not, by error, larger than was 
intended. The case, however, is instructive in respect to the 
therapeutics of santonine poisoning, since further experi- 
ments on animals, suggested by it, showed that the most po- 
tent means of combating the effects was by artificial respi- 
ration, that the convulsive attacks were best treated by in- 
halation of ether, and the elimination of the poison furthered 
by purgative and abundant drinks. 

Instances of poisoning by chlorate of potash are very rare. 
In one case on record, seven drachms were taken at once by 
mistake, and caused the death of an adult. Another instance 
has just been recorded in Germany. Some of this substance 
was being given daily to some children of a physician as a 
prophylactic against diphtheria, then epidemic. One day 
the children, three in number, obtained the stock of chlorate 
and commenced playing "doctor," and took altogether be- 
tween three and four drachms. The youngest, aged two and 



a half years, began quickly to vomit, and continued to do so 
till her death, seven hours later, with symptoms of acute 
gastritis and great somnolence. The others recovered. In a 
case recently recorded five grain doses of chlorate, continued 
for a considerable time, caused almost constant gastritis. 

A curious case of tobacco poisoning is recorded in France. 
A woman, by the advice of a midwife, gave to a child aged 
eighteen months, suffering from oxyurides, an injection con- 
sisting of a decoction of two cigars. Some minutes after- 
ward the child began to vomit, and became convulsed. Half 
an hour later it was in a state of coma, interrupted now and 
then by cen\tilsi ve movements. The pulse was frequent and 
feeble, the- extremities cold, respiration Irregular, and the 
pupils contracted. The symptoms lessened after injections 
of warm water, warm baths, and ammonia, and next day the 
Child was pretty well. The two cigars contained about two 
and a half drachms of tobacco. 

The PharmaceuticalJoiirnal recorda a casein which a pop- 
ular "soothing sirup" caused the death of an infant. The 
child, five months old, was supposed to be teething, and its 
mother purchased a bottle of "Mrs. Winslow's soothing 
sirup," administering ten drops of the nostrum about twice 
a day for about three days. On the night of the third day it 
died very suddenly from the effects of the medicine. The 
coroner said that the effects of "Mrs. Winslow's soothing 
sirup " were those of a narcotic, and that the PharTnaceuticai 
Jonrnnl of 1873 .stated that two doses had caused the death of 



a child fifteen months old, with the usual symptoms of nar- 
cotic poison. Analysis of this sirup showed that one ounce 
of it contained nearly one grain ot morphine with other 
opium alkaloids. " It is not surprising," he adds, "that it 
should prove fatal to infants in small doses." However, it 
is safe to say that this case will prove no warning; and that 
mothers will go on just the same, stupefying their infants 
with Godfrey's cordial and " patent medicines," like the one 
above noted; and the practice will cease, perhaps, on the 
same day in the dim future in which the housekeeper and the 
average servant girl learn that benzine and kerosene are not 
proper substitutes for paper and wood in kindling the kitchen 
fire. 



TEE EKOIHEB 07 THE TACHT ISA. 

We illustrate herewith the engines of the yatch Isa, the 
property of Mr. H. Andrews, of Newcastle-onTyne, and 
belonging to the Royal Thames Yacht Club. The engines 
and boiler were built by Messrs. Douglas & Grant, engi- 
neers, Kirkcaldy, to the specification of Mr. Alex. Taylor, 
Newcastle. 

The Isa is a well modeled twin screw yacht, with clipper 
bow and elliptic stem, 118 feet 8 inches length of keel, 18 
feet 9 inches extreme breadth, 10 feet 6 inches depth mould- 
ed, and 10 feet depth of hold; flush decked, and rigged as 
a two-masted yacht, her yacht tonnage being 248 tons. 

The engines are three cylinder compound, the cylinders 
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being 10 inches, 16 inches, and 38 inches in diameter respec. 
lively, all of 2 feet stroke. The high pressure cylinder is 
placed inverted over the intermediate one, the same piston rod 
serving for both, and there being space between for packing 
glands, etc. The cover of the intermediate cylinder is made 
in halves, so that its piston can be drawn without removing 
the high pressure cylinder. The crank shaft and screw shaft 
are forged from Lowmoor scrap, the diameter of journals 
being 6^ inches. The surface condenser has SCO square feet 
of tube surface, the tubes are three quarter inch external di- 
ameter, packed with Marshall's patent rings. The air pump 
is 10>^ inches in diameter- by 12' inches stroke, aitd is single- 
acting; the circulating pump is 6 inches diameter by 12 inches 
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stroke, and double acting. There are two feed pumps 1^ 
inch in diameter by 12 inches stroke, and one bilge pump 2^ 
inches in diameter by 12 inches stroke. The propeller has two 
blades and is uf gun metal, polished all over; it is 8 feet 6 
inches diameter and 12 feet 3 inches pitch. Steam is sup- 
plied by one boiler 8 feet 9 inches diameter by 8 feet 8 inches 
long, with two furnaces 33 inches in diameter, and 106 re- 
turn tubes of 2?^ inches external diameter. The shell plates 
are one inch thick with doable butt straps, treble riveted; 
the boiler was proved by hydraulic pressure to 250 lb. per 
square inch, and with steam to 150 lb. The working press- 
ure is 130 lb. Tlie accompanying diagrams were taken dur- 
ing a run out to sea, the speed of the yacht being about 12 

knots. — Eiigineering. 

^ » ■ » ^ 

The Suez Canal. 

Mr. Farman, United States consul-general at Cairo, EgTpt, 
furnishes the Department of State with an interesting article 
on the Suez Canal. His facts are derived from authentic 
sources. A few of them are selected of remarkable interest. 
The entire cost of the canal was 472,921,799 francs, or $92,- 
273,907. The stock of the company consists of 400,000 
shares, at 500 francs each. These shares have sold as low 
as 100 francs each. At the opening of the canal they had 
advanced to only 300 francs. They are now quoted at 717 
francs, and are probably worth more. The British govern- 
ment paid about 568 francs. The number of shares bought, 
in 1875, by Lord Beacoiisfleld at this price was 176,602. This 
great purchase, aside from its political and commercial 
advantages, thus affords a clear profit of 25,000,000 francs 
at present prices. The balance of the stock is held by a 
large number of persons, mostly in France. The revenues 
of the canal have increased from 5,000,000 francs in 1870 to 
over 30,000,000 francs in 1877. The expenses, including 
interest, sinking fund, and lands, have been a little over 17,. 
000,000 francs peuyear. While the revenues steadily increase, 
the expenses are decreasing or stationary. Deducting the 
amount paid for interest and the sinking fund, the actual 
expenses are about 5,000,000 francs annually. The cost of 
cleaning the canal and its accessories is only about 2,000,000 
francs per annum. The small comparative cost of main- 
taining the canal arises from the fact that there are. no locks 
or lateral embankments to be broken. Except the ordinary 
cleaning, there is little to be done. Vessels drawing twenty- 
five feet of water or less pass through the canal. The saving 
of distance to the British ships going to India is nearly 6,000 
miles. Two thirds of all the vessels passing through the 
canal carry the English flag. 

Monsieur Ferdinand Lesseps, who has been at the head of 
the enterprise since its beginning in 1854, expresses the 
opinion that the Panama canal must be constructed without 
locks to be successful or remunerative. 
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, ENOINEEBINO AND MECHANICS.— Light Draught Fast Stem Wheel 
Steam Yachts ; built for the use of the u. S. surveying parties at work 
on the Mississippi river. Designed at the U. S. Engineer station, at 



KATHEWB' BOnJea ATTACmiSHT. 

In our last issue we gav« an illustration and description 
of this simple apparatus. The address of Mr. F. C. Mathews, 
given at the close of the article, is incorrect. It should be 
387 and 339 Canal street, New York. 



Bock Island, 111., with iUustration, working drawGig; scale l-36th, 
dimensions and particulars of performances. 

Description of the Stern Wheel steumer, Montana. Designed for 
the navigation of the upper Missouri river. 

On the Loading of Monster Ouns in Modem Iron Clads. By Capt. 
A, M. Ai.AA.\i, uf the Italian Boyal Navy, 3 figures 1. Apparatus for 
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THE WOBLD'B TAIE OF IMS AT NEW TOBK. 

That the hundredth anniversary of the acknowledgment 
of tbe Independence of the American colonies by the mother 
country in 1783, will be signalized by a grand world's fair 
in this city, may be accepted as morally certain. 

The occasion will be one demanding especial recognition; 
and in this industrial age there is no way by which the 
great events of a nation's history may be celebrated so ap- 
propriately or so profitably as by a national or international 
exhibition of the arts and sciences. From idle pageantry 
and noise and mock engagements at arms, national celebra- 
tions have risen to tbe higher level of useful exhibitions of 
industrial achievements, progress in the higher walks of civi- 
lization, national resources, and the thousand inducements 
which commerce offers for the closer interweaving of nations 
in the arts of peace and mutual helpfulness. 

Neither the educational nor the industrial nor the com- 
mercial benefits which flow from such exhibitions need be 
argued now. That lesson was sufllciently learned three 
years ago, and the coming census will show that Philadel- 
phia alone has reaped a sufllcient harvest from the Centen- 
nial Exhibition to more than repay the cost of it, had the 
burden fallen upon that city alone. And not only Philadel- 
phia, but the whole country, even to the smallest hamlet or 
farmhouse or wayside workshop, however remote from the 
great centers of trade or manufacture, is to-day enjoying a 
real and growing prosperity, in which may be traced the in- 
fluence of that exhibition, either in creating new industries 
and finding new markets, or in improving, stimulating, and 
widening the old. And whatever good was accomplished 
in 1876 will be easily confirmed and surpassed by the exhibi- 
tion of 1883. The former demonstrated not merely the 
profitableness, but the possibility of a successful world's 
fair on this continent; and not only will our own people 
take a more lively interest in the next one, but millions of 
our American neighbors, who were but feebly represented, 
or not represented at all, at Philadelphia, will have the 
strongest possible incentive to come forward in 1883. The 
one took place during a period of profound industrial and 
commercial depression; the other will reap the advantage of 
the rising tide of what promises to be a period of national 
prosperity such as tlie world has never yet seen. The project- 
ors of the Philadelphia Exhibition were met with almost uni- 
versal doubt and incredulity; and it was not until the show 
was open that the majority of our people became convinced 
of its probable success. The vast majority of our West In- 
dian and South American neighbors were not reached b}' or 
represented in it at all. Mexico was nieagcrly represented; 
Central America not at all. With the exception of the 
British Islands of Jamaica and Nassau, the West Indies 
were unrepresented. Brazil was well represented, and Chili 
slightly; all the other rising States of South America, so rich 
in raw material,so promising as markets for our manufactured 
goods, took no part at the Centennial. In organizing the 
exhibition of 1883, no such obstacles and deficiencies will be 
encountered. Our productive industries, and those of all 
the rest of the world, now know for a certainty that repre- 
sentation will pay, and that a failure to be represented will 
be the reverse of profitable. This will make it possible to 
secure at once a wider range and a higher grade of ex- 
hibits. And the experience gained at Philadelphia should 
secure also a more critical and judicious selection and ar- 
rangement of materials. 

It may be said that it is too soon to repeat what was, de- 
spite its shortcomings, so admirably done at Philadelphia. 
True, but not too soon to hold another exhibition which, 
without repeating what was done in 1876, shall supplement, 
extend, and crown the work begun there for securing the 
supremacy of our country in the development of the peace- 
ful arts and sciences. To represent simply the progress of 
the world between 1876 and 1883, excluding everything ex- 
hibited at Philadelphia which cannot show an improvement 
upon what was shown there, will sufllce to make the coming 
exhibition as wide in scope, as rich in material, and even 
more valuable and instructive as an exhibition than the Cen- 
tennial Exhibition was. And the success of American ex- 
hibitors, there and since, at Paris, will compel our foreign 
rivals to send the best they have. 

We may be sure that whatever New York undertakes will 
not be second rate in magnitude nor deficient in thorough- 
ness of execution. The assured character of the gentlemen 
engaged upon the new project gives good reason to antici- 
pate a successful exhibition. It certainly will not fail 
through any lack of broad views, practical ability, or ad- 
ministrative capacity. 



THE W0BCE8TEB FHEE INSTITUTE 07 INSTTBTBIAL 
SCIENCE. 

The Free Institute of Industrial Science at Worcester, 
Mass., has now been in operation just ten years. It has 
graduated eight classes; and the list of the residences and 
occupations of its graduates shows them to be, almost with- 
out exception, engaged in honorable and lucrative occupa- 
tions. Very naturally the great majority of them are con- 
nected with important productive industries. The directors 
believe that by combining practical work with theoretical 
study, the student's entrance upon professiciial life is an ex- 
pansion of his school life, and not an abrupt transition to a 
new mode of life, and the results seem to justify the be- 
lief. 

Practice, in this school, is subjected to three conditions: 
First, that it shall be a necessary part of each week's work; 
secondly, that it shall be judiciously distributed; and thirdly. 
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that the students shall not expect or receive any immediate 
pecuniary return for it. 

At the tniddle of the 'first year every student (except the 
mechanical section) chooses some department under the ad- 
vice of the instructors, and, until his graduation, devotes ten 
hours a week and the month of July, to practice in that de- 
partment — that is, for two and a half years. Students who 
select chemistry, work in the laboratory; the civil engineers, 
at field work or problems in construction; those who select 
drawing, in the drawing room; and physics, in the physical 
laboratory. The mechanical section practice in the work- 
shop from the beginning of the apprentice half year, and 
their practice extends over the whole course of three and a 
half years. 

We should be glad to see a similar institution in every 

American town. 

< I « I » 

TEE BALTDIOSE WATEB WOSKS. 

We have given in previous numbers details of the Baltimore 
water works and the great seven mile tunnel now being bored 
through solid rock to increase the supply of water, but for 
the benefit of such of our readers who have not seen the arti- 
cles referred to we will state that the city of Baltimore, hav- 
ing found its water supply insufficient, is now engaged in con- 
structing an immense addition to their water works, consist- 
ing of a storage lake to be known as Loch Raven, about 6 
miles long, and from 500 to 1,000 feet wide, with an average 
depth of 20 feet; an immense dam at the lower end of this 
reservoir, to raise the water to a proper level; a tunnel 7 
miles long, to carry the water to a receiving reservoir, to be 
known as Lake Montebello; a drainage tunnel, 9 feet in di- 
ameter and 2,870 feet long, to divert from the reservoir the 
impure water of Tiffany's run and the surface drainage; and 
Clifton tunnel, 12 feet in diameter and 2,976 feet long, to 
connect Lake Montebello with a series of six lines of 40- inch 
cast iron pipes, which carry the water to the city limits to 
connect with the city mains. 

To the politeness of Mr. R. E. Martin, the Chief Engineer 
of the Water Department in charge of the work, we are in- 
debted for further particulars of the progress of the work up 
to March 1. 

LOCH RAVEN. 

The work done on this division since our last account con- 
sists principally in constructing bridges to span the ten 
streams emptying into the lake and crossing the road sur- 
rounding it, and in excavating the margins of the lake to 
give it the necessary depth. Of the bridges, four have been 
built during the past year of white marble in the most sub- 
stantial manner, which are quite ornamental in appearance, 
and another one was commenced in November. The greater 
portion of the excavations of the margins are now completed, 
but little remaining to be done in order to have the lake ready 
to receive the water backed up by the dam when finished. 

THE DAM 

consists of a mass of masonry 34 feet high at its deepest part, 
nearly 500 feet long, and 65 feet thick at its base, backed by 
165 feet of puddle clay, gravel, and riprapping. This work 
was divided in two parts; the bed of the stream having been 
diverted to one side, the eastern half of the dam wasthenbe- 
gun and is now finished. The course of the stream has again 
been diverted, this time through a gap in the masonry of the 
dam, by means of a coffer dam, and the former bed is now 
being excavated for the foundations of the western portion 
of the dam and the gate house at the entrance to 

THE TUNNEL. 

This immense work, the longest tunnel on the continent, 
has made great progress during the past year, several of the 
headings having met, and there remained on the 1st of March 
only 3,321 feet (or about one eleventh of the entire length) to 
be driven, when the tunnel will be pierced from end to end, 
which it is believed will be done by next autumn. In six di- 
visions out of the sixteen into which the tunnel is divided by 
the shafts, the headings have met, and there are several 
others where they soon will meet. The greatest difficulty 
appears to be between shafts 1 and 2, where the tunnel runs 
through limestone rock, through the fissures of which the 
water from a stream called Mine Run enters the tunnel in 
large quantities, and has driven the workmen out of the tun- 
nel several times. There remained on March 1st, 1,290 feet 
of this portion of the tunnel to be driven, which is about 
three times as much as in the most backward of the remain- 
ing divisions. The total expenditure on the tunnel to March 
1 has been (1,141,624.50. The next section of the work is 

LAKE MONTEBELLO, 

on which good progress ha.s been made. The filling in of 
the bottom of the lake has been completed, and the embank- 
ments at the eastern and western ends of the lake are advanc- 
ing toward completion. The gate house is finished to within 
a few feet of the top of the embankment or road surrounding 
the lake. 

THE CLIFTON TUNNEL 

was completed and arched up during the past year. This 
tunnel, being driven through soft material of the very worst 
kind for tunneling, gave the engineers and contractor con- 
siderable trouble, and much praise is due them for the suc- 
cessful manner in which the work was prosecuted to its final 
completion. This tunnel for its whole length had to be lined 
witk brickwork, but the main tunnel was mostly through 
solid rock, requiring arching only in places. 

From this it will be seen that the new water works are be- 
ing pushed rapidly toward completion. When finished they 



will give Baltimore, it is believed, in addition to its present 
supply, 150,000,000 gallons of water per day, with a head of 
170 feet above mean tide. 

Those of our readers who would like to see fuller details 
of this great work may consult No. 19, vol. 36, of the Scibn- 
TiPic American, and No. 135 of the Supplement, where a 
sketch of the old Baltimore water works is given, together 
with a full description of the works now under way, together 
with a profile of the seven mile tunnel. 



AH EXAIIFLE FOS TOTINO DTVEKTOBS. 

The remark of the English builder, Mr. Frederick Smith 
(SciENTiPic American, March 29, page 202), that every- 
thing about the American thumb latch "proves that brains 
were used when it was designed and made," calls out from 
an old friend of the inventor the following account of the cir- 
cumstances under which the invention was made. Our cor- 
respondent gives the story in the words of the inventor, Mr. 
Blake. After telling how his previous business — the manu- 
facture of tooth brushes — bad proved unprofitable, Mr. 
Blake said: 

" I found it was necessary to invent something. Ooing to 
the city of New Haven I went into a hardware store and 
asked the salesman to show me the worst made article of gen- 
eral use. He at once handed me a Norfolk latch. I bought 
it, too'k itJiome, and in a short time made the present latch. 
In the first year I sold 30,000 dozen." 

The Blake latch was patented about 1830. Our correspon- 
dent says that the last Norfolk latches he saw were being 
worked up in a rolling mill at Philadelphia in 1846. Our 
correspondent adds: 

"That in 1879, nearly 50 years after the American latch 
was patented, it should be considered a wonder by the intel- 
ligent Englishman, is perfectly marvelous. That the Blake 
latch has never been improved by the active American, proves 
that Mr. Smith is correct when he says brains were used in 
its design and construction. Having been 33 years in the 
retail hardware trade, I know whereof 1 speak, and that Mr. 
Smith has not overdrawn the picture, nor has he told one 
half the truth. If he would take up the padlock branch, the 
matter would be even more astonishing." 

Our young readers will readily understand why we have 
called this an example for young inventors. To use a com- 
mon phrase, Mr. Blake wanted to make some money. Yan- 
kee-like, he decided that the surest course open to him was 
to invent something. Even more Yankee-like, he went to 
work in the shrewdest possible way to find out where inven- 
tion was needed. Given something of general utility badly 
made, bis problem was comparatively simple. He used bis 
brains, and produced something that everybody needed — for 
thumb latches were in every house in those days; and he did 
bis work so well that he need have no fear of rivals. 

But this is not the only lesson that may be drawn from this 
simple invention. Our article might as appropriately be 
headed " An Example for Statesmen." The Blake thumb 
latch is a type of countless Yankee notions, which in the ag- 
gregate have swelled enormously the conveniences of Ameri- 
can households and the materials of American industry. 
Their inventors, like Mr. Blake, believed it would pay to in- 
vent something. However small in itself, any invention they 
might make could be patented and protected as property. 
The fee was small, and the protection fairly good. The hum- 
blest and poorest was encouraged to invent; and we see the 
results everywhere. Under a patent law like England's, we 
should still be using the Norfolk latch in its pristine clumsy 
ugliness. 

With heavy patent fees and the systematic discouragement 
of small inventions — amendments(!) which short-sighted poli- 
ticians would like to impose upon our patent system — not 
only the thumb latch order of invention, but much that ranks 
above it, would be wiped out. Not even the Senator from 
Minnesota or the attorney of the Western Railway Associa- 
tion would dare assert that such a result would prove ad- 
vantageous to the country, however hard they may covertly 
work for its realization. 



war, and considerably greater than it was in the flush times 
of 1873. For this the farmers are chiefly indebted to the de 
velopment and perfection of the manufacturing industries of 
the country — especially the West ; a development traccible 
mainly to the patent system, since the manufactures of the 
West are almost exclusively based on recently patented in- 
ventions. Yet in spite of evidence like this, demagogues in 
Congress and elsewhere have the effrontery to declare that 
the patent system should be emasculated (and the progress of 
manufacturing interests arrested) for the benefit of the farm- 
ers who are oppressed and devoured by " patent monopo- 
lies!" 
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GOOD TIKES FOB AKEBIOAK TASXERB. 

A citizen of Carrollton, Mo., sends to the Evening Pott 
the following comparison of the prices of staple articles in 
that part of the country, as they are now, as they were before 
the war, and again at the height of " flush " times: 

what WESTERN FARMERS BELL. 



1860. 

Oom.perbbl $1.00 

Wheat, per bnsb 75 

Beef, percwt 2.00 

Pork, per cwt S.SO 

Wool, per lb aO 

Batter, pcrib 10 

EgKS. per doz 8 

Bean^, per bush 1.00 

Dry hideB.perlb 10 

Oreen hidei, per lb 4 



1878. 1879. 

$1.50 $1.25 

1.15 85 

4.50 6.50 

8.28 8.00 

45 22 

20 10 

20 8 

1.75 1.05 

16 10 

7 5K 



$7.85 $13.38 $10.20!4 



WHAT FARMERS BUT. 

Plows, each $10.00 

WaK0ii8,each 90.00 

Spades, each 1.25 

Axes, each 1.25 

Salt, per bbl 8.00 

Coffee, per lb 20 

Sngar. per lb 12 

Boots, per pair 4.00 

Calico, per yard , 12 

Jeans, per yard 7S 



$18.00 $ 9.00 

90.00 60.00 

1.60 1.00 

1.40 1.00 

2.75 1.75 

80 20 

14 10 

S.50 8.60 

10 7>4 

75 60 



A POSSIBLE IMFBOVElIEin; IV SUOAB KAXore. 

A correspondent suggests the following method for secur- 
ing a portion of the sugar lost in the usual treatment of sugar 
cane. Whether the process would prove economical on a 
large scale is by no means certain. It might pay, however, 
to give it a trial. 

" Comminute the bagasse as it leaves the mill (by slicing, 
cutting, or tearing), and drop the mass immediately into milk 
of lime; leach out with steam of about two atmospheres. 
Decompose the solution of sucrate of lime with carbonic acid 
gas, let settle, and decant, evaporate, etc. My reason for 
bringing the (cane) juice in contact with milk of lime is based 
on the fact that even as little as one half per cent of lime pre- 
vents the conversion of cane sugar into invert sugar, etc." 



ABT AS AH AID TO nrDUBTBT. 

A mechanic working in the blacksmiths' shop of the 
Phoenix Iron Company, atPhoenixville, Pa., visited the Penn- 
sylvania Museum and School of Industrial Arts in Memorial 
Hall, and took a fancy to the quaint and beautiful work in 
wrought iron there exhibited — vines, flowers, tendrils, and 
leaves, wrought by hand on the anvil by the skilled smiths of 
foreign lands. He not only admired them, but saw in that 
sort of work the opening of a profitable industry. Bo at night, 
in his own house, at a forge improvised for the occasion, he 
andhisbrotherworkedout designs in forged iron — oak leaves, 
acorns, and the like. Having finished his work, he took 
specimens to the trustees of the museum, told what he could 
do, and borrowed models for the continuance of his work. 
There is already a considerable demand for such ornamental 
iron work in the decoration of buildings, and it is safe to 
predict for the new industry and its originators a successful 
and profitable development. 



$110.69 $115.44 $77.1^ 

From these figures it appears that the purchasing power of 
farm products is now nearly double what it was before the 



A Valuable mineral and KletallarKlcal Collection. 

The American Institute of Mining Engineers lately pre- 
sented to the Pennsylvania Museum and School of Industrial 
Art the large collection of metals and minerals obtained from 
foreign nations and from numerous States in this country 
at the Centennial Exhibition. Some idea of the worth 
of the collection may be gathered from the statement of 
William W. Justice, the managing director, who says that 
it "could not be duplicated to-day for |100,000, and is of in- 
estimable value to the mining and manufacturing interests 
of Pennsylvania." 

In this collection not only Pennsylvania and other States 
are represented, but also Germany, Sweden, Russia, Spain, 
Austria, Portugal, Italy, Belgium, England, Victoria, South 
Australia, Tasmania, Queensland, Canada, Nova Scotia, 
New Zealand, Brazil, and Mexico. Those who studied these 
admirable collections in 1876 will appreciate their importance 
to the students of the institution which has become their 
possessor. 

^ I ■ I » 

Tbe Cincinnati Industrial Exposition. 

Cincinnati is making great preparations for an exhibition 
of the industrial and fine arts next fall. Two large wings 
are to be added to the Springer Music Hall for the purpose 
of the exhibition, making the building four hundred feet 
square. The grounds for the extra buildings have been 
donated by the city, and already about |1,000,000 have been 
contributed to insure the success of the enterprise. The 
loans already secured for the fine art department promise to 
make the exhibition equal, if not superior, to anything' of 
the sort thus far held in this country. 



A Snail that Would not Starve. 

An Egyptian desert snail was received at the British Mu- 
seum on March 25, 1846. The animal was not known to be 
alive, as it had withdrawn into its shell, and the specimen was 
accordingly gummed, mouth downward, on to a tablet, duly 
labeled and dated, and left to its fate. Instead of starving, 
this contented gasteropod simply went to sleep in a quiet 
way, and never woke up again for four years. The tablet 
was then placed in tepid water and the shell loosened, when 
the dormant snail suddenly resuscitated himself, began 
walking about the basin, and finally sat for his portrait, 
which maybe seen of life-size in Mr. Woodward's " Manual 
of the Mollusca." Now, during those four years the snail 
had never eaten a mouthful of any food, yet he was quite as 
well and flourishing 9t the end of the period as he had been 
at its beginning. 

^ I a I > ■ — . 

A Iionc IilTed Breirery. 

One of the oldest breweries (n the world Is that of Dobran, 
near Pilsen, in Austria. It was founded in 1378, when it 
had granted to it a prescriptive right to brew " old " and 
"white " beers. The five hundredth anniversary of the e* 
tablishment of this breweiy was lately celebrated. 
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HEW TOSK ACASEXT OF SOIEBCES. 

A meeting of the New York Academyof Sciences was held 
Monday, March24th, at the Stevens Institute of Technology, 
Hoboken. 

A NEW OZONE GENERATOB. 

Prof. Albert R. Leeds exhibited his new form of ozone 
generator, by the aid of which he has been enabled to over 
come the difficulty hitherto experienced by investigators of 
preparing ozone in sufficiently large quantities for experi- 
mental purposes. Formerly sticks of phosphorus were placed 
in contact with moist air in large glass balloons or carboys; 
and so great was the uncertainty of the process that some- 
times after the lapse of several hours the operator had 
scarcely enough ozone to show its properties. 

In the new ozonator the phosphorus used is first melted un- 
der water in a watch glasa, and when cool it is placed with 
its convex surface upward on a perforated lead tray provided 
with slots, so that it may be easily introduced in a bell jar 
and brought to rest upon short glass rods attached to the jar 
a little above the rim. A bell glass thus furnished with five 
or six phosphorus cakes is then plunged into a glass jar con- 
taining a solution of 25 grammes bichromate of potash in 13.50 
c.c. water acidulated with 1.50 c.c. sulphuric acid, so that the 
convex siirface of the phosphorus, kept clean by the energetic 
action of the solution, remains exposed and ozonizes the air 
in the jar. It is advantageous to use the phosphorus in this 
form, because of the rapid consumption of sticks and the 
consequent danger of infiammation. 

A series of careful experiments has revealed the fact that 
the temperature is a potent factor in the generation of ozone. | 
Below 6° C. no ozone is given off; as the temperature rises 
the evolution of gas increases up to 24°, and from that point 
on it again rapidly diminishes. In consequence of this. Prof. 
Leeds finds it advantageous to place the jar in a copper 
water bath, and to provide it with a thermometer, so that the 
apparatus may be maintained at the maximum temperature. 
When two jars are used in conjunction, the amount of ozone 
obtained is 25 per cent greater than from one alone, and with 
three the increase is but slight. 

A great point of difficulty in the construction of ozone ap- 
paratus is in connecting the parts. Where rigid connections 
are allowable they may be made by the use of parafflne, and 
all corks through whicli glass tubes pass must be coated with 
it. Rubber is almost instantly destroyed. Fortunately Mr. 
Day, of New York, has succeeded in making a species of 
keritc, suitable for fiexible connections. Tubes made of this 
material have now been in use for several weeks without 
showing the slightest signs of deterioration. 

Mr. Peter Cooper, wlio was present at the meeting, sug- 
gested that the substance might perhaps prove useful as a 
substitute for rubber gas tubing, which is soon attacked by 
coal gas and becomes offensive. 

A NEW MEASURE OF ACTINISM. 

It has been maintained by Sclioenbein and others that per- 
fectly pure sulphuric and nitric acids containing no trace 
of nitrous acid would not produce any change in iodide of 
starcli. Prof. Leeds stated that he had been unable either to 
obtain acids so pure or to make them himself, but that his 
iodide of starch solutions were invariably affected by them. 
Upon reasoning on the circumstance, it struck him that 
iodides might be decomposed by light in the presence of 
acids, a supposition which afterward proved true; and he 
based upon it a method for measuring the relative actinic ef- 
fects of different kinds of light. Upon exposing such solu- 
tions for tlie same length of time to the sun's rays, to the 
electric light, and to a magnesium light, and then comparing 
the results in a color comparator, described in a previous 
communication, he was surprised to find that the electric 
light had produced over three times as much chemical effect 
as sunlight, while the action of the magnesium light was but 
a very small fraction of it. 

THE ELONGATION OP METALLIC RODS BY HEAT. 

The Academy then adjourned to the physical laboratory of 
the Institute, where Prof. Alfred M. Mayer exhibited his 
apparatus for measuring the variations of length in metal 
bars at different temperatures. This apparatus has been so 
well described in the Scientific American (Dec. 8th, 1877) 
that only a brief reference to it will be necessary in this 
place. Finding that previous experiments in this direction 
were vitiated by the fact that the heat or cold applied 
to the metal bars to be measured at the same time affected 
the measuring apparatus. Prof. Mayer conceived the idea 
of separating the two parts, so that his bar could be brought 
to the required temperature and could then be measured with 
extreme rapidity. Great accuracy of measurement is ren- 
dered possible by the use of Saxton's reflecting comparator, 
described at length in the Scientific American Supple- 
ment, No. 96, Nov. 3, 1877. 

MEASURING THE EFFICIENCY OF ELECTRIC LIGHT 
MACHINES. 

Prof. Henry Morton then exhibited the apparatus in use at 
the Stevens Institute for measuring the efficiency of machines 
designed for generating powerful currents for the production 
of the electric light. The hour for adjournment having ar- 
rived, no detailed description was given. 

C. F. K. 
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Gary** NaU Ezpertment. 

7b the Editor cfihe Seientijie Ameriean : 

In an article on page 208 of the Scientific American, of 
April 6th, the writer claims that the explanation of the nail 
experiment given in my letter, published March 22d, is es- 
sentially the same as that contained on page 144, issue of 
March 8th, namely, that the nail falls to the ground by reason 
of the superior force of gravitation while leaving the sheet 
iron for the magnet. I am, however, unable to discover in 
what respect these explanations are similar. 

In the article on page 144, March 8th, no mention is made , 
of change of polarity or demagnetization of the nail upon | 
approaching the magnet; but, instead thereof, the explana- ! 
tion implies clearly that the nail is simply drawn away from 
the sheet iron, but before reaching the magnet the stronger 
force of gravitation brings it to the ground. 

The actual fact is that the nail does not leave the sheet iron, 
"because, by reason of its approach to the attracting pole, it 
tends to fiy to it," but because it becomes demagnetized, or 
so nearly so as to allow gravitation to control it. Further- 
more, at the point of demagnetization at which the nail drops 
(if properly arranged to show the experiment), there is no 
tendency to fly to the magnet, and the magnet has no attrac- 1 
tJqn for it. I 

Figs? 1, 2, and 3 will serve to show the three positions of 
the nail to illus'trate this theory. 
In Fig. 1 we assume that the nail derives its polarity 

principally from the arma- 
ture; its north pole being 
at tlie greatest distance 
from the north polo of the 
magnet, and its south pole 
inclining slightly toward 
the north pole of the mag- 
net. Fig. 2 represents the 
armature nearer the mag- 
net, and the nail just ready 
to drop on account of demagnetization by having had its 
north pole brought nearer to the north pole of the stronger 
magnet, and its south pole carried further away, the tendency 
being to a reversed polarity from the proximity of its upper 
end to the magnet. 

At this point the nail hangs free for an instant, with no in 
clination of its lower end 
either toward or from the 
magnet, and then drops 
directly to the ground. 

In Fig. 3 the armature 
is represented as still near- 
er the magnet. The upper 
end of the nail will now 
show a slight south polar- 
ity derived from the north 

pole of the magnet in excess of the north polarity influenced 
by the armature, which fact is proven by the inclination 
outward of its lower end, which has become the north pole. 
This excess of magnetism derived from the magnet enables 
the nail to adhere (although very weakly) to the sheet iron 
armature, notwithstanding similarity of poles. Strictly speak- 
ing, the polarity of the ar- 
mature is north to the 
S' A;! nail at the point of con- 
tact, while it still remains 
south to the magnet, its 
Ij „ relations with the magnet 

/^'„ ^ not having been changed, 

J except as regards strength 

of magnetism acquired. 
Mr. Gary, in his letter 
to the Scientific American, published April 5th, page 209, 
says in referring to my letter on page 177, of March 22d-. 
" Does not the writer know that when a nail is in contact 
with an induced magnet, or any other magnet, it has the 
same polarity and is a part of the same?" 

I will reply to this question by asking Mr. Gary if he does 
not know that a piece of soft iron cannot be attracted by a 
magnet without becoming itself a magnet, with a certain po- 
larity, which polarity will remain the same whether in con- 
tact or not? 

This fact also proves the non-existence of a " neutral 
line, ' for, if such did exist, there could be no attraction on 
that line, and the armature in approaching the magnet would 
lose its magnetism anil rirop back. This not being the case, 
there is no " neutral line." G. F. Milliken. 

Boston, March 29th, 1879. 
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American Iron for China. — A shipment of 200 tons of 
American iron was lately made by the Thomas Iron Co. 
to fill an order from China. This is said to be the first 
American iron ever sent to that market. 



Gary's Neutral Ijine* 

To the Editor of the Scientific American : 

Referring to the latest " perpetual "' — Gary's motor— I was 
much pleased with your editorials thereon. I noticed also 
in your last issue a correspondent's remarks regarding the 
nail which drops when approached to one of the magnets. 

But there is one point in Gary's fallacy that you have not 
fully explained. I refer to his so-called "neutral line." I 
think the following explains this feature: 

Referring to the sketch of the two permanent magnets — one 
stationary, the other rocking on centers — he claims that he 
arrests the attraction of the two magnets for each other by 
interposing the armature of soft iron between them on the 
"neutral line." He does cut off the attraction, and in tbis 
way: 



His armature is of soft iron. He places it across the poles 
of the stationary magnet, and much nearer this than the 
rocking magnet. The armature is magnetized inductively 
by the stationary magnet, and, of course, its polarity is oppo 
site that of the magnet that influences it. And as his two 
permanent magnets had their opposite poles exposed to each 
other, it now follows that the rocking magnet is exposed to 
the influence of the armature, whose polarity is like its own. 
Hence the action is repulsive instead of attractive. 

Therefore, if he could get power enough to move his arma- 
ture up and down, his machine would be a perpetual motion 
undoubtedly. But to do this he must cut the magnetic 
lines of force of his stationary magnet, and the power re- 
quired to do this is exactly proportional to the strength of 
those 'lines of that magnet, and therefore he never can pro- 
duce any result, except to impoverish himself and those capi- 
talists who believe in him. 

Had Gary shown less contempt for scientific men, some 
one of them might have told him that with a pocket com- 
pass he could have demonstrated the fallacy of his " neutral 
line " in three minutes, and saved himself and others a world 

of expense and trouble. C. 11. Haskinb. 
• ■ I a I » 

The Circle Squared. 

To t?ie Editor of tJie Scientifif American : 

Given any circle, A B C D, to find a square that shall be in 
area equal to it. Let the horizontal line, A F, be tangent 
to the circle at A. Revolve the circle on its circumference 
until the point, A, touches the line again at F. Then will 
A F be exactly equal to the circumference of the circle. 
Bisect A F in G. Draw the perpendicular F H = the rac lus, 
or ^ the diameter, A C, and complete the rectangle G F 
H I, which will be exactly equal to the area of the circle = 
J 2 the circumference x J^ the diameter. 




Now produce G P to L, making F L = F II ; bisect G L in 
M; with M as a center and radius M G, describe a semicircle, 
and produce H F to N. F N will be a mean proportional 
between G F and F L or F H. On F N describe the square 
F N P Q, which will be exactly equal in area to the given 
circle, A B C D. Q. E. D. 

Philadelphia, Pa., >Iarch 17, 1879. 



A Warning to IVestern Farmers. 

The Colorado Fanner counsels the agriculturists of his 
State to stick to their farms, and not be induced to leave 
their comfortable homes for the mining regions, wliero so 
much discomfort and uncertainty are in store for them. 

We are told, says the editor, that farmers are quitting 
their farms or are letting their fields lie idle to rush to Lead- 
ville, or to haul freight from the railroad termini to the min- 
ing camps. 

We have not a word of fault to find with them for striv- 
ing to earn money, for all know how bravely they have 
struggled through two years of the locust plague, and two 
years of very low prices. But at this time to al)andon their 
farms or fields to weeds and idleness, is r.uicidal. 

There are pouring into Colorado 500 people every day, 
and this number will be increased twofold in less than a 
month, and will be kept up well into the summer. At least 
50,000 will be added to the population of the Slate. These 
people must be fed, and the bread and meat to feed them 
should be supplied by our fanners. To do so will take 
much more breadstuffs and feed than all our farmers can, 
under the most favorable circumstances, supply. Raise as 
much as you may, it will all bring a fair price, even if Kan- 
sas and other Western States raise as large a crop as last 
year, which we do not expect them to do. 

More money can be made this summer on Colorado farms 
than has been in any one year for the pa.«t six, and it is the 
height of folly to quit a certainty for the very, veiy uncer- 
tainty of mining. 

Farmers of Colorado, stick to your farms; don't let the 
ignis fatuua of mining camps lead you from the solid ground 
of your farms to the bogs and quagmires that are in and 
through and all around the camps and cities that are created 
by the excited crowd in the rush and struggle for wealth 
that is got by accident or luck. 

• < t» > 

Coal at Its Loivest. 

The regular monthly coal sale of the Delaware, Lack- 
awanna, and Western Company, in New York, for JIarch, 
was largely attended, and the 100,000 tons offered were well 
distributed, in small lots, at an average reduction of 8 7-10 
cents per ton from last month's prices, and an average reduc- 
tion of 5 cents per ton from the prices obtained at the 
Delaware and Hudson Canal Compan}''s sale on the 21st iiist. 
The quantities sold and the prices realized were as follows: 
Five thousand tons of steamer at |2 17}^, a decline from 
last month of 714 cents per ton. 20.000 tons of grate at f320 
to |2 171/^. a decline of 7 cents per ton, 30,0n0 tons of egg at 
|2 20 to 12 171^, a decline of 9^ cents per ton, 4.5,000 tons 
of stove at |2 65 to $S 50, a decline of 13^4 cents per ton; 
10,000 tons of chestnut at |2 32i.^ to |3 35, a decline of 71^ 
cents per ton. This is the lowest price ever reached for 
stove coaL 
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DEAK BB0TEEB8' STEAK FUHP. 

The accompanying engraving represents a large sized 
stuam pump, sucti as is generally used in distilleries, blast 
furnaces, rolling mills, and extensive manufacturing concerns 
requiring a copious supply of water. They are made by Dean 
Brothers, of Indianapolis, Ind., in several sizes, with steam cy- 
linders from three inches to thirty-four inches diameter, and 
pump cylinders from two inches to twenty inches diameter. 
The crank shaft is supported by a frame which 
joins the steam and pump cylinders, and the 
fly-wheel and rotating parts are balanced so as 
to run rapidly without shaking. The steam 
cylinder is provided with a simple, flat, three- 
port slide valve, which is worked directly by 
an eccentric on the crank shaft, as in the or- 
dinary slide valve engine. The pump has 
ample water passages and large valve area, 
which prevents thumping when run at a high 
speed. The piston rods are made of steel, and 
the valve seats of gun metal, and both steam 
and water cylinders are fltted with adjustable 
packing. All of the parts are made inter- 
changeable, so that any piece can be replaced 
without especial fitting. 

We are informed that these pumps are 
made in the most careful manner, and no ex- 
pense is spared to make them perfect in work- 
manship. The piston rod of the steam cylin- 
der and pump are rigidly connected together 
by the link, which holds them as one piece, 
ss that the power of the steam cylinder is im- 
parted directly to the pump, while the crank, 
which plays on the slot of the link, governs 
the motion of the pistons,. causing them and 
the other reciprocating parts of the pump to 
be stopped and reversed gradually, and not 
by sudden jerks, and also reversed with great 
exactness at the proper place, so as to obviate 
much clearance in the steam cylinder. It is 
evident that the pump cannot make the 
slightest variation in the length of the stroke. 
The crank motion approaches very near to 
the theoretically correct motion that should 
be imparted to a pump piston, namely, a uniformly accele- 
rative motion from the beginning to the center of the stroke, 
and a uniformly retard motion from center to the end of 
stroke. The crank should be adopted in the construction 
of all pumps where regularity of flow is required. 

Steam pumps of this style are made for feeding boilers 
and for special purposes, such as brewery air pumps, am- 
monia pumps for ice machines, combined air pumps and con- 
densers; they are also manufactured for waterworks, single 
and duplex condensing and non-condensing. 

We name below a few places that are using Dean's du- 
plex engines for water works purposes. The engines fur- 
nish the entire water supply for flre, do- 
mestic, and manufacturing purposes, 
having a capacity in millions of gal- 
lons per day of 24 hours, as follows: 

Union City, Ind., 1; Brazil, Ind., 1; 
Attica, Ind., }4; Marion, Ind., 1>^; 
Michigan City State Prison, Ind., ^; 
Indianapolis Stock Yards, 1; Charles- 
ton, 111., 1; Peoria, 111., 2}4 ^^^ ^^^^ <>' 
4; Alton, 111., 2; Nashville, Tenn., two 
of 5; Indiana Hospital for Insane, 1. 



consists of a small case containing alarm mechanism which 
is set off by cords connected with the doors or windows. 

A novel rowing apparatus has been patented by Mr. G. H. 
Felt, of Brooklyn, Mich. The object of the invention is to en- 
able the rower to sit facing the bow of the boatinstead of the 
stern, while the motions are the same as in ordinary rowing. 

Messrs. Benjamin A. Dobson and James Macqueen, of 
Bolton, England, have patented an improvement in spia- 
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ning and doubling machinery. The invention consists in 
a combination of devices for controlling the rising of the 
copping-f aller after the yarn is wound on the cop, to pre- 
vent snarling or cutting. 

BBICK KAKIHO BT XACHIirEST. 

The day of old-fashioned band-made brick is fast passing 
away, and in this, as in many other industries, machine 
work is taking the place of band work. The introduction 
of machinery for making brick has been attended with the 
opposition that usually accompanies an innovation on hand 
work; but gradually, as the machines have become more and 
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A machine for nailing the irons upon 
trunks and packing boxes, which 
punches the holes in the irons, drives 
the nails, and clinches them, has been 
patented by Mr. Robert M. Bidelman, 
of Adrian, Mich. The machine will 
work on boxes or trunks of any size 
or shape. 

Mr. George S. Darling, of Chicago, 
111., has patented several important im- 
provements in sewing machines which 
relate to the shuttle and shuttle carrier, 
the take-up, tension check, and shuttle 
motion. The patent is assigned to the 
Wilson Sewing Machine Company, and 
the improved machine was .recently il- 
lustrated and described in this journal. 

An improved garden roller, in which 
the handle-counterpoising weights are 
formed in circular plates, which also 
serve as ornamental heads for the roller 
and as dirt protectors, has been patent- 
ed by Mr. Joseph W Hobson, of New 
York city. 

Mr. Joseph B. Underwood, of Fay- 
ette ville, N. C, has devised an attach, 
ment for a sewing machine treadle, 
which is connected with the chair in 
which the operator is seated, so that the chair is partly sus- 
tained by the attachment, and the weight of the body, being 
slightly rocked or shifted from one point to another, assists 
in driving the machine. 

An improved portable burglar alarm, patented by Mr. J. 
D. William, of Rising Sun, Ind., may be carried in the pock- 
et or valise, and is readily applied to doors or windows. It 




or front bricks, as ordinarily practiced, it has been prac- 
tically impossible to supply an equal amount of clay to 
each of the mould boxes. This results in inequality in size 
and density in the bricks. When but one pressure is im- 
parted to the clay, as in previous methods of manufacture, 
the bricks are often defect! vein strength, especially at the 
comers and edges, and are therefore unsuitable for use as 
first quality front or face bricks. These serious objections 
have been overcome by Gregg's brick ma- 
chine, which is shown in the accompanying 
engraving. 

In these machines the heavy developmg 
pressures take place while the mould table is 
at rest, thus requiring but a nominal amount 
of power to operate them, and avoiding un- 
due strain, wear and tear, and breakage. 

Brick machine? may properly be classified 
Under three heads— dry clay machines, slush 
machines, and crude or moist clay machines. 
From the peculiar construction of dry clay 
machines, where filler boxes or graduating 
measures are used to fill the mould boxes, the 
clay must be dried and granulated to fill with 
any degree of regularity into the filler boxes, 
and thence into the moulds. And when 
moulds are grouped together it becomes a 
physical impossibility by the dry clay system 
to fill them alike, hence those deficient in 
clay will but partially develop the bricks; this 
added to the fact that the cohesive quality of 
the clay is destroyed by extracting the mois- 
ture before moulding prevents complete vi- 
trification in the process of burning, and the 
result is that bricks made from dry clay dis- 
integrate by the action of the elements. 

In the manufacture of slush brick the other 
extreme is met. To facilitate moulding in 
the hand way a large proportion of water is 
added, and the bricks being so soft must be 
spread upon fioors to dry. The slow out- 
door process of drying, or evaporation, is one 
of the most favorable processes for the hand 
brick maker, but it requires the continuous 
insurance of favorable atmospheric infiuences, and a continu- 
ity of fair weather, which practically can never be relied on. 
Clay, to be made into bricks by hand moulding, must of 
necessity be so wet that at least 25 per cent of water must 
be evaporated before it is safe to burn, so that in fact, in 
works producing 30,000 bricks per day, upwards of twenty- 
three tons of water have to be evaporated therefrom every 
twenty-four hours. The labor of handling this enormous 
amount of water is an expensive item, and the bricks are 
rendered porous by the operation. 

The Gregg brick machine occupies a medium position be- 
tween dry clay and slush machines, and it effects a great 
saving, as the machine receives the 
crude clay and works it to advantage in 
so stiff a state that it does not contain 
more than one eighth as much of water 
as the hand-made article, and yet all of 
its cohesive qualities are retained. In 
the burning process, the fusion being 
complete, the bond between the parti- 
cles is perfect and the bricks are less 
porous, consequently stronger and ab- 
sorb less moisture. 

The following is a statement of hy- 
draulic tests, showingthe superiority in 
strength of the Gregg brick over hand- 
made brick: 

1st. Hand-made brick, front, whole, 
crushed, 42,000 lbs. ; half, 40,000 lbs. ; 
quarter, 30,000 lbs. 

2d. Machine-made, front, whole, 
60,000 lbs. ; half, 67,000 lbs. ; quarter, 
66,000 lbs. 

Sd. Hand-made brick, hard, whole, 
crushed, 49,000 lbs. ; half, 32,000 lbs. ; 
quarter, 12,600 lbs. 

4th. Machine-made, hard, whole, 
66,000 Iba half, 66,000 lbs. ; quarter, 
45,000 lbs. 

The same tests were applied by di- 
rection of the Supervising Architect 
of the United States at the Treasury 
Department, with the same results — 
the Gregg brick were ordered to be 
used in the government work. 

The general agents for the Gregg 
brick machines are the Gregg Brick 
Company, whose oflices are located at 
95 and 97 Liberty street, New York, 
and at 402 Walnut street, Philadelphia. 
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more perfect, and the product in both quality and quantity 
is found to surpass the hand-made article, the opposition dies 
out. 

It is stated on good authority that the manufacture of 
bricks employs more capital than any other business in the 
United States. 
I In making bricks by machinery, and especially face 



Cement for ITnltIng metal to Glass. 

The following recipe is from the 
MontJdy Magazim of Pharmaey : Take 1 lb. shellac dis- 
solved in a pint of strong methylated spirit, to which is to be 
added 06 part of solution of India rubber in carbon bisul 
phide: or take 2 ounces of a thick solution of glue, and mix 
with 1 ounce of linseed oil varnish, or 3-4th8 of an ounce of 
Venice turpentine ; boil together, and agitate. The pieces ce- 
mented should be fastened for 50 or GObonrs to g«t fixed. 
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PBOTESSOB EirOHES' mSITCTIOK BALAFCE. 

We condense from Engineering of March 14, 1879, the 
following description of Professor Hughes' induction 
balance : 

The invention of the telephone by Professor Bell has 
placed in the hands of the physicist a detecting instrument 
of greater delicacy and sensitiveness than the most delicate 
galvanometer, and one which is instant in its action and ' 
convenient in use ; and the invention of the microphone by i 
I*rof Hughes 
has supplement- 
ed the telephone 
for electrical re- 
search, and has 
largely extended 
its field of use- 
fulness. So sen- 
sitive is the tele- 
phone, or per 
haps itwould be 
more correct to 
say, so sensitive 
is the human ear, 
aided by the te- 
lephone, that va- 
riations of elec- 
tric currents so 
small as to be far 
removed from 
the powers of 
the most sensi- 
tive galvanometer to detect, are instantly made apparent by 
its use, and it is found next to impossible to work the in- 
strument for business purposes in many places during busi- 
ness hours by reason of the induced currents produced in its 
conductors by the infiuence of neighboring lines conveying 
telegraphic messages. 

The ehmination of the effects of induction for telegraphic 
working has hitherto been one of the great unsolved prob- 
lems of the telegraph engineer, and several plans have been 
adopted whereby the evils resulting from it have been less- 
ened, but all are far from satisfactory. 

It has remained for Professor D. E. Hughes, the eminent 
inventor of the type printer, as well as of that still more 



mention it here because it forms the groundwork of the sys- 
tem upon which Professor Hughes' recent experiments have 
been carried on. We may mention here, in passing, that 
this arrangement forms a beautiful way of illustrating the 
diminution of induction influence by destroying the paral- 
lelism between the planes of the two rings, for if either of 
them be slowly turned about one of its diameters, the sound 
heard in the telephone gradually diminishes as the angle be- 
tween the planes of the rings is increased, disappearing alto- 





wonderful instrument the microphone, to solve the problem 
by which induction currents in telegraph lines may be ab- 
solutely eradicated, and his solution of this problem is as 
simple as it is scientifically accurate. His whole apparatus, 
part of which we illustrate, consists of a few coils of wire, 
a telephone, a microphone, a small three cell Daniell's bat- 
tery, and a galvanometer. 

The diagram. Pig. 1, represents an experiment arranged 
by Professor Hughes, which de- 
monstrates a simple case of ordina- 
ry electrical induction. A and C 
are two circular coils of insulated 
wire, of which one, C, is placed in 
circuit with a battery, B, and micro- 
phone, M, upon which a small clock 
is placed, and the other coil, A, is 
joined up in circuit with a telephone. 
Upon placing the ear to the telephone 

the ticking of the clock is loudly heard by the induction cur- 
rents produced in A, by the infiuence of the neighboring 
microphonic currents passing through C. When the two 
coils are placed one against the other the sound is nearly as 
loud as when the telephone was included in the primary cir- 
cuit, and as the distance between the two rings is gradually 
increased, the ticking becomes fainter an^ fainter, but at 
several inches distance the ticking was louder than the origi- 
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gether at the moment that they become perpendicular to 
one another. 

Professor Hughes placed between the coils a sheet of cap- 
per 13 inches square and one millimeter thick between the 
coils (joining both coils and plate to the same earth plate), 




CLOCK ABI) KICBOFHOHE. 

wlfhout disturbing the induction effects; he next tried the 
effect of introducing between the coils laminee of sheet iron; 
but no perceptible reduction of the induction currents could 
be detected. Covering each of the coils with several layers 
of tin foil and immersiiig both in a vessel of salt water, with 
a plate of copper between them, did not diminish the induc- 
tion a* far as the ear could detect. 

Fi^ 8 represents a modification of the same experiment. 
A is a D-shaped coil of wire bavi^ a hundred turns, its 
two ends being joined to the tcrmisals of a telephone, and 
the straight pwtion of the coil is inclosed in a heavy brass 
tube, B, one eighth of an inch thick. C C is a primary wire 



not be destroyed, it maj' not be neutralized or compensated. 
With this object in view he constructed a coil of four sepa- 
rate insulated wires, which could be joined up at their free 
ends in several combinations. Joining one wire to the mi- 
crophone, and one of the others to the telephone, powerful 
induction, as might be expected, took place, the ticking of 
the clock being lieard loud and clear, but no apparent in- 
crease or diminution of the sound was produced when three 
of the wires were in circuit with the microphone, in the same 

direction, and 
the fourth was 
connected with 
the telephone. 
By joining two 
of the wires to 
the microphone 
in such a man- 
ner that tlie cur- 
rentthrough one 
returns by tlie 
other, the induc- 
tive infiuence is 
completely neu- 
tralized, and ab- 
solute silence is 
the result. From 
this it follows 
that it is per 
fectly possible 
to protect a tele- 
phone line abso- 
lutely from the inductive effects of a neighboring parallel te- 
legraph line by employing a return wire instead of an earth 
connection, and fixing that wire upon the poles, so that the te- 
legraph or primary wire is equally distant from the line wire 
and return wire of the telephone circuit. The disadvantage 
of such a system is that it introduces a double resistance and 
twice the cost of wire, and is a protection only as regards one 
particular telegraph line, but for that line the protection from 
induction is absolute and complete. As it would be practically 
impossible to insure the absolute equi-distance of the two tel- 
ephone wires from the telegraph line, and in order to make 
the system equally protective against the influence of other 
wires running along the same line of poles, Professor kughes 
tried the experiment of twisting the two wires (that is to say, 
the line and its return) together, so as to form a sort of cable, 
so that at each turn of the twist a portion of the line circuit 




/;-,<■ 






Fr'g.ff 



* 





nal sound emitted by the clock, and with several feet be- 
tween them it remained distinctly audible. The demonstra- 
tion of induction currents by means of two such rings does 
not, of course, possess any novelty, but the employment of a 
clock and microphone in conjunction with a battery as a 
simple automatic source of sound, or rather of electrical im- 
pulses, and of a telephone as the detecting instrument, forms 
together an exceedingly convenient arrangement, and we 



in connection with a clocK microphone and battery. Upon 
placing the side, B, of this coil near and parallel to the wire, 
C, the sounds of the (isck are distinctly audible, and hardly 
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any difference of induction influence can be detected between 
the influence of the currents in C on the portion of the coil 
surrounded by the tube and on the unprotected parts of the 
secondary circuit. 

Having demonstrated that a metallic sheathing or screen is 
altogether ineffectual for the protection of telegraph lines 
from theeCects of lateral induction. Professor Hughes turned 
his attention to the question whether, although induction can- 
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and the return circuit respectively would be alternately pre- 
sented to the inducing wire. The diagram. Fig. 3, will make 
this clear, the arrows indicating the direction of the current. 
It will be seen by reference to this diagram that the portions 
of the secondary circuit. A, which are presented toward the 
primary line, B, arc alternately positive and negative in di 
rection, and therefore all effects of induction are neutralized. 
This is demonstrated by bringing the side of the rectangu 
lar coil against a twisted cable, such 
as shown in Fig. 3, no sounds what- 
ever being heard in the telephone. It 
is not necessary to twist the wires 
into the form of a cable, for if they 
be attached to the poles in such a 
way as to cause one to rotate round 
the other, making one turn in a 
mile, or say at every four poles, it 
is equally effective. See Fig. 4. 
In Fig. 6, A and B represent the two cores respec- 
tively of the horseshoe electro-magnet of a telegraph 
instrument at the receiving station, but it differs from the 
ordinary electro-magnets in the fact that the coil surround- 
ing each core is connected with its own separate battery at 




the transmitting station and with the earth ; and the batteries 
are so arranged with regard to the transmitting l^y that each 
depression of the latter sends a positive current through one 
wire and a negative through the other, and as the coils of the 
magnet are so wound as to give opposite polarity to the two 
cores under the influence of this double current, its magnetic 
effect is exactly the same as that of an electro-magnet wound 
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in the usual way. An improved application of the same 
principle is shown in Fig. 6. The bobbin of the electro- 
magnet is wound with two coils of equal length and thick- 
ness. Each of these coils is connected with its own sepa- 
rate line and battery, and the connections at the transmitting 
station arc so made that a depression of the key sends a posi- 
tive current through one line and a negative current through 
the other, but the coils of the magnet are so connected to the 
lines at the receiving station, that the positive current tra- 
verses its coil in one direction as regards the magnet core, 
and the negative current passes in the opposite direction, so 
that, by the process of double reversal, the effect is the same 
as that of a single current of double the strength traversing 
the magnet in the usual way. 

We now come to that portion of Professor Hughes' re- 
searches which constitute the important contril)ution to elec- 
trical science and (o telegraph engineering. We have but lit- 
tle doubt that Hughes' inductiou balance — by which term 
we would include all instruments based upon its essential 
principle — will ultimately take its place side by side with 
Wheatstone's bridge in the history of the electric telegraph, 
for by its means the telegraph engineer will be enabled to 
eradicate from his lines the retarding and cost-entailing ef- 
fects of electrical induction. In Fig. 7, let 
D, E, and F represent three lines of tele- 
graph, supported on poles and running 
parallel to one another; If a current of 
electricity be transmitted by the line D, 
it will induce in each of the lines E and 
F a current in the opposite direction, 
whose relative strength will be deter 
mined by the distance of its correspond- 
ing wire from the inducing or primary 
wire, D. Now, if at the moment of 
sending a current, through the latter, it 
were possible to transmit through each of 
the lines, E and F, a current in the same 
direction as itself of exactly the same 
strength as the currents produced in the 
opposite direction by induction, the two, 
being equal and opposite, would com- 
pletely neutralize one another, and al- 
though, as a matter of fact, the induc- 
tion would be exactly the" same, its effects 
would be completely eliminated and de- 
stroyed. 

At the transmitting end each of the lines 
is connected to a small induction coil or 
ring, X, Y, or Z, similar to those figured 
in Fig. 1, and placed one in front of he 
other, so as to e.xercise an inductive ef- 
fect, the one upon the other. Now, from 
what has been said, it Is clear that if the 
colls were all similarly connected to their respective wires 
the effects of induction between one circuit and the other 
would be increased by the addition of the inductive effects 
of the coils being superposed upon and added to the inductive 
effect of the lines; but if at the moment of transmitting a 
current through the primary wire the two ends of its corre- 
sponding coil were reversed, then tlie inductive effects of the 
line and of its coil would be acting on the lines and coils of 
the other circuits and in opposite directions, and the aggre- 
gate Induction would be diminished by the difference be- 
tween the two influences. By making the length of wire 
contained In each coil, however, proportional to the length 
of its corresponding line, and the relative distances between 
the colls proportional to the mean distances of the lines from 
one another, the inductive effects of the coils are exactly 
equal to the inductive effects of the lines, and if their direc- 
tions be in opposite directions as is accomphshed by the re- 
versal of the coils, then the problem is solved and all effects 
of induction arc eradicated. 

For the purposes of practically demonstrating the system 
of compensation. Professor Hughes constructed the appara- 
tus shown to the right of the general perspective view. The 
five rings of insulated iron wire attaclied to the board 
represent three lines of telegraph running parallel. The 
two coils of each of the outside pair are joined so as to 
form one circuit, consisting of one black ring and one white 
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Lnrzs. 

On the opposite page we give a full description of Pro- 
fessor Hughes' induction balance — an invention for which 
he claims originality, and for which he is receiving great 
credit in England. It is, however, identical in principle, 
and almost exactly the same in construction and arrange- 
ment as Professor Edison's apparatus, patented in England 
July 30, 1877, and in the United States April 30, 1878. The 
fact that Prof. Edison perfected his invention, patented it, 
and brought it into use so long before Prof. Hughes brought 
out his alleged invention, is prima faeit evidence that he — 
Edison — is the first inventor of the induction balance. 

From E^mm'i U. 8. Patent Speeiflealion. 

In telegraph lines there are very often numerous wires 
running in the same direction upon the poles, and it has 
long been known that currents passing through one or more 
of said wires set up induced currents in the other wires. 
These, ordinarily, are harmlees in the Morse and other systems 
of telegraphy ; but where a wire for a telephone, acoustic, or 
speaking telegraph, runs parallel to or within the field of the 
electric influence of another wire, there are false and eon- 




EDISON'S INDTTCTION BALANCE. 

tusing sounds at the receiving instrument that greatly inter- 
fere with hearing the message sent upon such acoustic lines. 

The object of the invention is to compensate, neutralize, 
and destroy tlie extraneous or induced currents from con- 
tiguous circuits, so that the messages will not be in any 
manner interfered with by false currents. The invention 
consists, in the combination with the telephonic circuit, of 
an induction coil, connected with the contiguous circuits in 
such a manner that a reactionary induction is established in 
the telephonic line of a power corresponding and similar to 
the primary inductive action, but opposed to th'! same, so as 
to neutralize the action of the same. 

In the engraving. Fig. 1 is a diagram representing one of 
the forms in which the compensation is effected. The large 
coils, c cf, are included in the telephonic circuit at each end 
of the line. In the coils are iron cores, surrounded by a 
primary coil, the ends of which may or may not be connect- 
ed together, according to the compensation desired. 

The iron core extends outside of the coils some distance. 
The circuits. No. 1 and No. 3, running in close proximity to 
tlie telephone wires, induce a momentary current in it 
every time the circuits are opened or closed, the 
strength of which is proportionate to the proximity 
of the wires to each other and the number of miles that 
they run .Mde by side. These induced currents are in one 



direction in closing the circuit, and the opposite direction on 
one, eacli pair representing one line of a certain length, and | opening the circuit. To neutralize the induced current from, 



lietween them is a single coil representing an intermediate 
telegrnph line of a shorter length; this difference of length 
was adopted by Prof essor Hughes in his experimental model 



say, No. 1 circuit, electro-magnets, e e , are placed at each 
terminal in the circuit of circuit No. 1. 
These magnets are then adjusted to approach the iron 



in order to represent a somewhat complicated case, and to cores, k Itf, until the induced current thrown into the coils. 



show that no matter what the relative lengths and distances 
apart of telegraph lines, their mutual induction may be 
compensated by suitably constructed and adjusted compen- 
sating coils. The compensation portion of the apparatus 
consists of three rings whose distances apart can be ad- 
justed by sliding in or out the cylinder to which each of the 
outer colls is attached. On the left front corner of the board 
is the commutator, consisting of six stiff elastic wires, which 
can be sprung against twelve brass nails, and the connections 
are so arranged that the battery circuit may be sent through 
anyone of the lines, with or without the balance in the cir- 



t and €, and telephone line by the action of the magnets, e 
and «', is equal, but opposite to, the induced current from the 
circuit No. 1 thrown into the telephonic wire by running 
parallel to it. Thus a perfect compensation is attained. 

If the two lines run parallel for long distances the two ends 
of the primary coil on e and e' are connected together, and 
thus retard the magnetism and demagnetization of the cores, 
k kf, and consequently lengthen the induced currents thrown 
into e and e' by the action of e' and e. 

Having thus compensated for circuit No. l,the compensa- 
tion for circuit No. 3 is exactly similar. If the latter circuit 



different battery powers and systems of transmission — 
many methods to meet special conditions are necessary. 
Thus in Fig. 3, where the circuits 1 and 3 employ powerf.ul 
batteries and reversals, and many magnets are in ctrcuit, the 
induced currents thrown into the telephonic wire arc exceed- 
ingly powerful; hence a more powerful means uf compensa- 
tion is necessary. 

In Fig. 3, g is an iron core, over which there are three or 
more coils— one for each line circuit. The coils 1 and 2 are 
in the ordinary or Morse circuits Nos. 1 and 3, while coil Sis 
in the telephonic circuit. The coils are so wound and ar- 
ranged, in relation to the induced currents thrown into the 
telephone wire by the proximity of the other wires, that they 
will act in the iron core, g, to set up a magnetism therein that 
will cause a powerful induced current to pass Into coil 3 and 
telephonic line opposite in direction to the induced currents in 
the telephonic line due to the proximity of the other wires. 

In cables containing a number of wires there is not only 
dynamic induction, but static induction. The latter ap- 
pears sooner than tlie former, and is of exceedingly short diirar 
tion, so that magnetic compensation alone is too sluggish. 
In Fig. 8 is shown a modiflcation of Fig. 1 to meet this con- 
dition, which it does to a considerable extent, but not en. 
tirely. The induction coils, 1 and 3, are 
included in derived circuits from the line 
circuits, 1 and 3, that pass to the condens- 
ers, «• andf*, and to the earth. To obtain 
perfect compensation, both the state and 
dynamical induced currents must be set 
up in the compensations so they will circu- 
late in the telephonic wire in a direction 
opposite to those induced by proximity of 
the wires; and to obtain these conditions 
both magnets and condensers are necessa- 
ry — the former to set up dynamical induc- 
tion currents, and the latter statical cur- 
rents. If current No. 1 is opened there 
I first appears a short wave of current 

^-^^ due to static induction, then an interval, 

and then the dynamical inducted current 
appears, which gradually dies away to 
nothing, hence a compensation which will 
eradicate the dynamical current will leave 
that due to static induction free to circu- 
late, and this cannot be eradicated by an 
induced current from a magnet, because 
time is required to charge and discharge 
the cores and the consequent production 
of the induced current. 

Upon short circuits a coil with two or 
more wires, wound side by side upon a 
wooden bobbin is used, as shown in Fig. 
4 One wire is placed in the telephonic 
circuit, while the others are placed In the circuits to be com- 
pensated for, and so connected therewith that the currents 
thrown Into the telephonic coil are equal but opposite to 
those due to induction resulting from the wires running 
paralleL 

By employing large wire, and a large quantity of it, I am 
enabled to obtain nearly perfect compensation, as the coils 
set up both dynamical and statical currents, no iron cores 
being used to retard the appearance of the currents. 
From Edison's English Specification. 
When several line wires run near each other, the wire 
used for the acoustic or speaking telegraph is influenced by 
induction, and false sounds will be produced. I counteract 
this tendency by placing one or more electro-magnets, A 
(Fig. 5), in the circui't of the speaking telegraph, and one or 
more electro-magnets, B, in the circuit of the adjacent wires, 

Tvs. 5. 





cult, and each line can be made either a primary microphone j does not affect the telephone circuit as strongly as No. 1, the 
circuit, or a secondary line in connection with a telephone, j electro-magnets, /and/, are placed a greater distance from 
by simply placing the commutator wires against their pro- | k and *'/ the latter may be elongated, and compensation at- 
per contact pins. The microphone and clock, which Is the : tainetl from many circuits by employing separate magnets in 
source of sound, and which is shown below, was placed in. each circuit which affects the telephonic circuit, 
a distant room, and tlie direction of the currents through- Owing to the great diversity in the character of the indwed 
out the whole apparatus was under perfect control by currents thrown into telephonic wires from wires in close 
neans of the commutator to which we have referred. proximity— due to different lengths and the employment of 



and bringing the opposite coresof B, at such a distance from 
the cores of A, that a certain magnetic action will be set 
up in A by induction in the opposite direction to the induc- 
tion currents from the adjacent line or lines. 

By adjusting the distance between these magnets when 
the speaking telegraph is not in use, until there is no sound 
at the diaphragm from the induction currents, then these 
currents will be neutralized, whether strong or weak. 
. ^ « « » » 

Let Mondet calls attention to the success with which M 
Ravel, a merchant of Montagnac, near Riez. is cultivating 
the truffle. He is in a position at present to furnish thou- 
sands of these fungi, of excellent quality, at about 75c. 
each. He suggests that vines destroyed by phylloxera be 
replaced by truffle yielding oaks where the soil Is calcareous 
or argillo-calcareous; this would be a means of recovering 
from the loss sustained. The products would he quickly 
realized, for M. Ravel has oaks six, seven, and eight years 
planted, which already yield truffles. 
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K HXW FXDOIIBTZB, 

Walking, especially in the open air, is acknowledged to 
be the most economical, the most enjoyable, and in many 
respects, the most healthful form of physical exercise. It is 
an exercise, too, which is growing more and more in popular 
f aror, and as the season for summer rambling approaches, 
when many will be seeking health and amusement in rural 
excursions, the advantage of a simple means for recording 
distances walked need not be insisted on. 

To a great extent the value of walking as an exercise de- 
pends upon the proper adjustment of the amount of walking 
to the walker's physical capacity, that there may be no over- 
doing nor any deficiency through fear of overdoing. On 
the other hand the satisfaction attending the knowledge of 
just how far one has walked in a day's excursion, always 
adds a relish to the performance. Accordingly not a few of 
those who, for pleasure, or in the pursuit of health, have 
cultivated this most delightful of recreative exercises, have 
so felt the need of a simple pedometer that quite a demand 
has arisen for such an instrument. 

The pedometer made abroad for surveyors' use has failed 
to meet the wants of walkers generally. It was expensive, 
and, besides, could not be adjusted to suit the varying step 
of men, women, and children. The instrument illustrated 
in the accompanying engravings meets these wants fully and 
cheaply. 

The American pedometer is shown in Fig. 1 ; the working 
parts, which are few and simple, may be seen in Figs. 3 and 
8. The recording apparatus is impelled by the oscillations 
of the weight. A, which is nearly counterbalanced by an ad- 
justable bow spring. The arm that supports the weight car- 
ries pallets that engage the ratchet wheel, B, at every oscil- 
lation of the weight. The small pinion connected with the 
ratchet wheel engages a pair of differential wheels on the 
back of the dial, C, one of which is secured to the dial, while 
the other is placed oii a hollow stud, carrying an index band 
in front of the dial, as shown in Fig. 1. 

The wheel that carries the index hand has one less tooth 
than the other, 30 that, when the dial has been turned through 
one revolution, the wheel that carries the index hand will 



ing position, while the snow weighed them down, and the 
rain f reezingupon them as it fell fastened them in that shape 
with unyielding bonds of ice ; and so they remained until 
old Sol mercifully set them free. 
m *»> m 
HOVEL BAOOAOE rASTEHEB AHS SHAWL CAUOB, 
In the old times a valise, shawl, package, or parcel de- 
posited in a car seat sufficed to secure it if left by the trav- 





TEE AICEBICAH FEDOKETEB. 

have gained a distance equivalent to one tooth, recording one 
revolution of the dial. 

The instrument may be readily adjusted to any length of 
step, from 17 to 35 inches, the varying scale on the dial be- 
ing constructed to admit of this 
adjustment. 

This pedometer is the inven- 
tion of Mr. Benj 8. Church. 
Messrs. Tiffany & Co. , of Union 
Square, New York city, are the 
sole agents for its introduction 
and sale. 



TOjnfrO'S B&QOAOE FA8TEIIEB AND BHAWL CABBIEB. 

eler for a moment. It was then only a matter of ordinary 
courtesy to regard this custom, but in this fast age the trav- 
eler not only risks losing his seat, but his baggage also, if he 
chances to step out of the car or lose sight of it for a min- 
ute. This is especially the case at meal times while travel- 
ing by rail, or in waiting for trains, or in making transfers 
in the course of travel, either by rail or steamboat. 

To obviate this risk of loss of baggage and the annoyance 
of carrying or watching it, Mr. Geo. M. Young, of El Paso, 
III., has devised and patented the fastener shown in the ac- 
companying engraving. This invention, although very sim- 
ple and inexpensive, must prove of great value to travelers. 
It consists of a chain carrying a loose link, and having upon 
one end a large ring, and upon the other a padlock. The 
lock and the ring at the ends of the chain are of such size as 
to retain the loose link, as will be seen by reference to 
Fig. 1. 

In employing this device as a shawl carrier a loop is made 
in one end of the chain to receive the shawl or other 
article, by pa-osing the portion of the chain near the end 
through the end ring; the loose ring and lock form another 
loop, and the portion intervening between these loops serves 
as a convenient handle. The device as thus arranged is 
shown in Fig. 3. 

When used as a baggage fastener either end of the chain 
may be passed through the handles of the valises, baskets, 
or whatever it is desired to secure, and then passing them 
around a car seat arm, chair round, or other object, when the 
lock is engaged with either or both of the rings, as shown in 
Fig. 3. 



Mr. Young, the originator of this device, is an old railroad 
man and an experienced traveler, and having seen the neces- 
sity of a thing of this kind he invented it. Its advantages 
need not be further stated, as it recommends itself. 



A HEW SOVOH KHEASEB. 

The improved dough kneading machine shown in the ac- 
companying illustration is capable of rapidly and thoroughly 
mixing and kneading large quantities of dough. Ihx>bably 
few of our readers realize the great advantage in mixing 
dough so thoroughly that every particle of the flour is uti- 
lized. We are informed that actual experiment has proved 
that where this machine is used there is a considerable saving 
in flour, besides producing a flner quality of bread, which 
readily commands a better price than the hand-made article. 

The construction of the machine is quite simple, and seems 
well adapted to the purpose. The large annular trough, 
which contains the dough, is supported upon rollers, and ro- 
tated by a bevel pinion on the horizontal driving shaft, the 
latter being driven by a small steam engine, secured to 
the same base that supports the trough. There are in the 
trough two peculiarly shaped kneaders secured to horizontal 
shafts, and a breaker which is supported by an arm and car- 
ried by a vertical shaft. The shafts of the kneaders and 
mixers receive their motion from the driving shaft by an in- 
genious combination of gearing, which is concealed by the 
middle portion of the trough. In this machine the dough is 
rapidly and uniformly mixed by the joint action of the re- 
volving trough and the kneaders and breakers. 

The manufacturer says that the machine does not require 
a skilled mechanic to run it; an ordinary baker can learn to 
run it in an hour. 

Further information may be obtained from Mr. H. C, 
Bosse, Quebec, Ontario, Canada. 



BECEHT AIIEBICAH FATEHT8. 

Mr. Thomas B. Taylor, of Mount Meigs, Ala., has invent- 
ed an improvement in cotton presses, by which slackness of 
the bale band is obviated, and the bale is retained at the 
smallest size to which it was compressed, and the old ties 
may be removed without cutting. 

An improved looping attachment for sewing machines, 
patented by Mr. Alfred W. Cochran, of Harris, Ala., forms 
a loop in the upper thread above the presser foot, so that 
when the needle descends in making the last stitch in a 
seam, a knot is formed, which prevents the unraveling or 
loosening of the end stitches. 




A. SlnKolar Storm. 

The storm of sleet which late- 
ly caused so much havoc in the 
forests of Prance by overloading 
the trees with ice, was more than 
paralleled by a recent storm in 
Oregon. The Ashland Tidings 
reports that one morning, on 
looking towards the mountains 
south of Ashland, the people 
were surprised to see the pine 
trees all bending in one direction, 
as though bowed by a terrific 
wind storm, while the morning 
was clear and calm — not a breath 
of air in motion. Upon a closer 
inspection the phenomenon was 
easily accounted for. During 
the night before a heavy wind- 
storm had swept over the moun- 
tains, accompanied by rain and 
snow, and the steady force of 
the wind held the branches of 
the trees in the bending; crouch- 




THE DUBAND DOUGH SKEADEB. 



THE AICEBICAH FEOOICBTEB. 

Mr. Francis W. Long, of Philadelphia, Pa. , has patented 
a novel bird cage support, which consists of a spring-acted 
drum, on which is wound the cord which supports the cage. 
The spring in the drum is sufficiently powerful to sustain 
the cage, and the cord is clamped 
in any desired position by a pecu- 
liar fastener. 

An improved thill coupling, 
patented by Mr. R. Houghta- 
ing, of Great Valley, N. Y , has 
a rubber pressure block fitted 
into the hinged cover for pre- 
venting rattling and taking up 
wear. The coupling permits of 
readily attaching and detaching 
the thills or pole from carriage. 

An improvement in vehicle 
axle lubricators has been patent- 
ed by Mr. James M. Smith, of 
Sycamore, III. It consists of a 
box having grooves and recesses 
filled with packing material for 
retaining the oil, and in an oil 
box of peculiar construction, 
which communicates with the 
packed grooves. 

Messrs. P. J. Clark and Joseph 
Eintz, of West Meriden, Conn., 
have patented an improvement 
in hanging lamps, which consists 
in connecting rufatver lips to the 
underside of the weights upon 
the edge that rests upon the 
shade or ring holder, the object 
being to prevent the jar result- 
ing from the contact of the 
weight with the shade ring. 
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TEE TLTDTG IBOO. 

The flying frog is a native of East India and the 
islands of the Sunda Archipelago. Several species of these 
frogs have long been known, but it was not until a 
few years ago that Wallace discovered that the skin 
connecting the toes of this frog serves not only for swim- 
ming, but for flying also. Wallace thought he bad disco- 
vered an entirely new species, but 
subsequen t researches have proved 
the identity of this frog with the 
so-called paddle frog previously 
known 

As will be seen from the accom- 
panying engraving, the toes of the 
flying frog are very long, and are 
connected by a skin, which is laid in 
numerous folds when the animal is 
at rest, but which, when spread, 
covers a larger area than is taken up 
by the body and limbs of the 
animal. The individual captured 
by Wallace was altogether about 
four inches long. The skin between 
the toes of the hind feet measured 
four and a half square inches, 
whilethe area taken upby the extend- 
ed skins of all four feet exceeded 
twelve square inches. The ends of 
the toes are provided with concave 
disks, the peculiar construction of 
which permits the frog to take a 
firm hold of the branches. An- 
other peculiarity of this frog is the 
power to inhale and store in the 
body a large volume of air. By this 
means the body is considerably dis- 
tended, and its weight, compared 
with its bulk, reduced. This faculty 
and the large surface offered by 
the membrane between the toes, 
enable the frog to fly short dis- 
tances from branch to branch. In appearance the flying 
frog is extremely beautiful. The back and legs are of a lus- 
trous green color; the belly and toes are yellow; the skin be- 
tween the toes black and decorated by yellow stripes. With 
the exception of the folds in the web of the feet, the surface 
of the entire body is smooth. 

< » • I » 

THE FENITEC, OB 8AHASA FOX. 

The fennec is an inhabitant of Africa, being found in 
Nubia and Egypt. It is a very pretty and lively little crea- 
ture, running about with much activity, and anon sitting 
upright and regarding the prospect with marvelous gravity. 
The color of the fennec is a very pale fawn, sometimes 
almost of a creamy whiteness. The tail is bushy, and par- 
takes of the general color of the fur, except at the upper part 
of the base and the extreme tip, which are boldly marked 
with black. 

The full grown animal is quite small, measuring scarcely 
more than a foot, exclusive of the bushy tail, which is about 
8 inches long. 

It is said that the fennec, although a carnivorous animal. 



delights to feed upon various fruits, especially preferring the 
date. It Is also said that it can climb the trunk of the 
date palm and procure for Itself the coveted luxury. 

This creature presents a strange medle of characteristics 
that have been a stumbling block to systematic zoologists, 
and it hasbeenfrequently transferred by them from one por 
tion of the animal kingdom to another. Now, however, it 
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THE FLTINO FBOO. 

is admitted that the fennec belongs to the geuus Vulpus, being 
a congener with the various foxes of the Old and New 
Worlds. 

Like veritable foxes, the fennec is accustomed to dwell in 
subterranean abodes, which it scoops in tl^e light sandy soil 
of its native land. Its fur is of considerable value among the 
natives of the locality wherein it is found; it is said to be 
the warmest found in Africa, and is highly prized for that 
quality. 

The fennec is a quaint little creature, wearing an air of 
precocious self-reliance that has quite a ludicrous effect in so 
small an animal. The color of its eyes is a beautiful blue; 
and the whisker hairs which decorate its face are long and 
thick in their texture and white in color. The fennec is 
identical with the fox-like animal named "zerda" by 
Rappell and " cerdo " by Illiger. 



Enowledoe cannot be acquired without pain and applica- 
tion. It is troublesome, and like deep digging for pure wa- 
ters; but, when once you come to the spring, it rises up 
to meet you. 



Ftlllty of Toads. 

In our last issue we published an appeal, all the way from 
India, for the crow, which our farmers a little later will 
strive to annihilate, and, failing in that, will contrive all 
sorts of devices for scaring them from their fields. Now 
comes an appeal from our own land in behalf of the toad. 
A writer in the New York Tribune notices the fact that 
many gardeners already appreci- 
ate the valuable services of common 
toads for their insect-destroying 
propensities, and afford them 
protection, while as many more, 
perhaps, are ignorant of their use- 
fulness. To the latter class it 
should be known that toads live al- 
most wholly upon slugs, caterpil- 
lars, beetles, and other insects, mak- 
ing their rounds at night when the 
fanner is asleep — and the birds too 
—and the insects are supposed to be 
having it all their own way. En- 
glish gardeners understand these 
facts so well that toads are pur- 
chased at so much a dozen and 
turned loose, and the best of it is 
the toads generally stay at home, so 
the gardener is not troubled with 
buying his own toads over again 
every few days. 

The toad can be tamed, and will 
even learn to know its master, and 
come when called; the writer has 
not only had such pets himself, but 
could give other instances of toad- 
taming that have come under his 
observation. Toads can be made 
very useful about the house, and 
will do not a little good in destroying 
cockroaches, flies, and other house- 
hold pests. They are sometimes 
known to eat worms, which they 
grasp by the middle with their jaws, cramming in the writh- 
ing ends of the unfortunate articulates by means of their front 
feet. Insects are seized and conveyed to the mouth by 
means of the rapidly darting tongue, which always secures 
the victim as it is about to fly or run away. 

-I 1^ I ■ » » 

KATUXAL HIBTOBT HOIEB. 
A New Natural Order of Plants. — If not an entirely new or- 
der, at least a very anomalous member of the vegetable king- 
dom, has been discovered by Dr. Beccari, in New Guinea. 
It is described and figured in the third part of Dr. Beccari's 
Malesia. At first sight one would take it for an orchid, and 
on a little closer inspection one would be inclined to regard 
it as an orchid with six free stamens. The plant, which has 
been called Corsia omata (the genus name in honor of the 
Marchcse Corsi Salviati), is a brittle, straw-colored, root para- 
site, from 6 to 8 inches high, with a stoloniferous root emit- 
ting long flbers, and bearing scales and buds. The stems are 
somewhat clustered or tufted, and clothed with variable 
scales increasing ioisize upward, the upper ones sheathing at 
the base, and about an inch long. Each stem is unbranched. 




FSHirSC.— ( P'tdpet Zaareniit.) 
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and terminates in a solitary flower about 1^ inch in diame- 
ter when fully expanded. The perianth is superior, and con- 
sists of six divisions, a large upper cordate one, which is 
erect and flat, like the standard of some Papilionaeea, and 
five narrow strap-shaped ones directed downward. Stamens 
six, in two series ; fllaments distinct, but very short and thick ; 
anthers two-celled, relatively large; pollen pulverulent; ovaiy 
inferior, one-celled, with three intruding parietal placentas; 
style short, clavate, terminating in a three-lobed stigma. 
With regard to the position of this singular plant in the natu- 
ral system. Dr. Beccari says it is undoubtedly near the or- 
chids, and further adds that it might constitute the type of a 
new family between the Burmanniaeea and Hypoxida, to be 
called the Corsiaeea. The habitat of the plant is in Mount 
Morait, on the north coast of New Guinea, at an elevation of 
1,200 to 1,300 feet. 

Bespiration of " Amta." — The Amia ealva is a fresh water 
fish, abundant in the Mississippi river and the great lakes. It 
attains a length of about two feet. Prof. Burt G. Wilder, of 
Cornell University, has published in the Proceedings of the 
American Association for the Advancement of Science, an 
account of a series of experiments which seem to show con- 
clusively that Amia not only exhales, but also inhales air, 
and that this respiration is carried on by means of its swim- 
bladder. This is so much subdivided that Cuvier and others 
compared it to the lung of some reptiles. Experiments' 
seemed to show that the aerial respiration was more active 
when the water in which the fish lay was imperfectly aerated. 
The average of 23 measurements of the amount exhaled was 
13 c. centimeters. The exhaled air contained 3 per cent of 
carbonic acid; and, when the fish was fasting, it contained 
at least 1 per cent. The flsh displays great powers of endu- 
rance of privation of water. On one occasion a specimen 
was kept out of water for 65 minutes without any apparent 
discomfort or injury. During most of the time the gill covers 
tightly closedT'but there were regular movements of the jaw, 
hyoid apparatus, and sides of the mouth. 

Does the Opossum " Play 'Possum f" — We often hear of this 
mammal "playing 'possum," as it is called; in other words, 
feigning death when captured. Does this really occur? Does 
the opossum deliberately make an effort to deceive its captors 
by assuming such a position, and suppressing its breathing 
to such an extent as to appear dead? In an article on this 
subject in the Science News, Dr. C. C. Abbott answers these 
questions in the negative. After a number of experiments 
made on this animal he draws the conclusion that the curled 
up position usually assumed by the opossum when it is sup- 
posed to be feigning death is that which the animal always 
assumes when sleeping, and that it is the one best calculated 
to prevent injury from blows, as the head and breast are 
thus protected. He says that the opossum is superlatively 
lazy and positively timid, and not intelligent when com- 
pared with the raccoon, otter, muskrat, or marmot, and he 
believes that the supposed habit of feigning death when cap- 
tured by man is to be attributed to fear, and by no means to 
cunning. 

Coorongiie. — Great interest was excited in South Australia 
about ten years ago by the discovery of a curious carbonifer- 
ous substance resembling caoutchouc found on the surface of 
the soil, and serious attempts were made to utilize it. The 
origin of the substance (which was knowp by the name of 
" coorongite ") was very uncertain, although it was supposed 
to be derived from subterraneous deposits which oozed 
through fissures in the ground ; but the sinking of deep wells 
in the ground led to the discovery that this theory was wrong. 
Large quantities were sent to England for experiment, bat 
the supply proved very uncertain, and it was found that 
though useful chemicals might be derived from it, it would 
not properly amalgamate with the India rubber, so that it was 
useless to the manufacturers of India rubber goods. From 
an examination of specimens sent to the well known crypto- 
gamic botanist, the Rev. M. J. Berkeley, the latter was in- 
clined to believe that the substance was a vegetable produc- 
tion-, and this view was held also by Mr. G. Francis, of the 
Adelaide Institute, who considered it a lichen from the fact 
that it was granular in structure and covered over with cups 
containing spores. During the fall of 1878 a fresh deposit 
was found, and a liberal supply having again been sent to 
Dr Berkeley he now pronounces it to be not a vegetable, but 
a substance of as yet problematical nature, and states that 
nothing is likely to solve the difBculty but examination of it 
in the moment of deposit. The commercial value of the arti- 
cle being doubtful, the question now becomes one of purely 
scientific interest. 

A Gigantic Earth Worm. — The government of Victoria has 
recently issued the first decade (containing ten colored plates) 
of a " Prodromus " of the zoology of the colony. One of the 
most interesting of the invertebrate animals figured in the 
work is the gigantic earth worm, named Megaseolides Austra- 
lis by Prof. McCoy, which inhabits the rich soil of the 
Brandy Creek district of Victoria, and attains the surprising 
length of from 5 to 6 feet. 

The " Whistling Tree."— In Nubia there are grores of 
acacias extending over 100 miles square. The moet conspicu- 
ous species, says Dr. Schweinf urth, is the Acacia fistula. Its 
Arabic name is " soffar," meaning flute or pipe. Prom the 
larvae of insects which have worked their way to the inside, 
their ivory white shoots are often distorted in form and 
swollen out at their base into a globular bladder-like gall, 
about one inch in diameter. After the insect has emerged 
from a circular hole, this thorn-like shoot becomes a sort of 
musical instrument, upon which the wind as it plays pro- 



duces the regular sound of a flute. On this account the 
natives of the Soudan name it the "whistling tree." 

The Puff-balls of the United States. — In a monograph of 



enter the cage, and tie the unsecured paws of the tiger. 
When both of the rear legs were caught in the noose, " Jim " 
sprang up in order to attempt to get loose, when the assist- 



these fungi read before the Albany Institute in February, by ! ants, by drawing on the ropes, threw him on his " broad- 



Mr. Charles H. Peck, the author states that these well known 
vegetable productions are useful because they are edible. 
None of the species are considered dangerous or even hurt- 
ful, yet some are so small and so scarce that they are not of 
much value for food. The larger ones are generally better 
flavored than the smaller and more common ones. They 
should be used as food in the immature condition only, 
while the flesh is as yet of a pure white cobr. Puff-balls as 
i an article of food have the advantage over mushrooms that 
they are not often infested by insects or their larvee, and there 
is scarcely any possibility of mistaking any deleterious spe- 
cies for them. There are several genera of puff-balls, the 
most extensive one being that of Lyeoperdon. It is this genus 
that is the subject of Mr. Peck's paper. The whole number 
of species of this genus thus farknbwn to grow in the United 
States, according to the article, is 28; and of these the edible 
qualities of six of the larger species were personally tested. 
He recommends as good eating the " giant " puff-ball (L. 
giganttum), the " cup-shaped " (Z. eyathifoT^ne), the "l9ng 
stemmed " {L. saecatum), and "Wright's" (£. Wrightii); but 
finds the two common ones — the " studded " {L. gemmatum) 
and the " pear-shaped " (L. pyriformt) — of an unpleasant 
flavor. The largest specimen of New York puff-ball that 
Mf. Peck ha§ seen was one contributed to the State cabinet 
by Mr. Wame, and which was 15 inches in diameter in its 
dried state, and which was of course considerably larger 
when fresh. 

< I ■ I » 

Operation or TrlaiiiilnK a TlKeOs Toes. 

The Philadelphia Evening Bulletin gives the following 
[graphic account of the operation of securing a tiger and 
trimming his toe nails, as performed at the -Zoological Gar- 
den a few days ago. It seems the Royal Bengal Tiger had 
been suffering for a long time from in-growing claws, which 
i had become so painful that it was with difficulty he was 
able to walk about his cage. It seems also that "Jim," for 
that is the animal's name, had become somewhat celebrated 
for his intractability, and from his distinguishing himself 
a short time after his advent at the Garden — 1876 — by inflict- 
ing injuries on his mate, from which she shortly afterward 
died. The female was confined in a cage next to "Jim," 
and one day stuck her tail through the bars into the com- 
partment of her lord and master. That individual, being in 
a particularly ugly mood, seized her tail and held on. She, 
in order to free herself, put her hind legs against the bars 
and pulled. Her leg slipped between the bars, and "Jim " 
relinquished his hold upon her tail and caught her leg, which 
he literally crunched between his teeth. The injured ani- 
mal died soon after the occurrence. 

Not long ago, while Mr. Forepaugh, who performed the 
operation, was visiting the garden, he noticed the tiger's 
condition, and said at once that the claws should be cut. 
Speaking from a life-long experience, he said that if the 
claws were allowed to remain much longer, death from lock- 
jaw would be the result. Superintendent Brown accord- 
ingly made arrangements for the lion tamer to undertake the 
job. 

The undertaking was no trifling one, for a tiger is so pow- 
erful and active an animal that there was serious danger of 
his breaking his neck in his struggles. The operator was 
also in danger from the teeth and paws of the tiger. Upon 
the rail in front of the cage were arranged five stout manila 
ropes, each provided with a slip knot and a safety string. A 
safety string is a stout cord attached to the knotted loop in 
the rope, and when pulled it acts so as to release or open the 
knot. It is used so that the rope can be thrown at once 
from an animal in case " anything goes wrong," to use Mr. 
Forepaugh's words. One of the ropes was a % inch rope, 
which was used to secure the animal's head. The others 
were }^ inch ropes, and were used to fasten the paws. 

TYING THE TIGER. 

The spectators were decidedly nervous when Mr. Fore- 
paugh drew off his coat and the l^eepers arranged themselves 
in front of the cage. But not so with the man upon whom 
all the danger and responsibility rested. He was calm, cool, 
and deliberate, and his steel-gray piercing eyes took in every 
movement of his animal. 

The tiger, meanwhile, was lying with its head close to the 
bars at the front of the cage, and when Mr. Forepaugh 
gently touched him with a pole he got up and hobbled 
around, looking in mild surprise at the array of keepers. 
The lion tamer coaxed him over near the bars, and placing 
the loop of the large rope on a pole, tried to pass it over his 
neck. The tiger did not at first understand thi^maneuver 
and avoided it. He was soon cornered, however, and the 
loop thrown over his neck and pulled tight. To his intense 
surprise and rage, he was drawn close to the bars. He then 



side " and drew his four paws close to the cage bars in 
front. 

THE CUTTING. 

When the paws were secured close to the bars, the rope 
around the neck was removed, and a man was stationed near 
the head with a stout stick of oak, with instructions to put 
it in the tiger's mouth every time he raised himself and at- 
tempted to bite his fastenings. 

The rear right foot, the worst of the four, was next drawn 
through between the bars, and the cutting part of the opera' 
tion commenced. Mr. Forepaugh used a pair of wire nip- 
pers, sharpened to a fine edge, and seizing the paw, he 
pressed out each claw and cut the end off. In this paw each 
claw had grown into the ball of the foot. After cutting off 
one of the claws, Mr. Forepaugh called for a penknife, and 
dexterously drew from the wound another claw which had 
grown in and which had been shed. When the claws on 
this foot had been cut, burnt alum was rubbed into the 
wound and balsam of fir was then poured in. The former 
was to remove the corruption and the latter to heal the 
wound. This Same operation was repeated with the other 
hind paw, and Mr. Forepaugh then proceeded to attend to 
the front feet. This operation was rather more dangerous, 
as the lion tamer was forced to place his hands within reach 
of the tiger's formidable teeth. Each time, however, that 
he started up, the stick was presented to him to chew upon, 
and when all was over, the end of the oaken stick was found 
to have been splintered by the animal's teeth. When all the 
claws had been .clipped, and the alum and balsam rubbed 
into the wounds, the attendants, at a word from Mr. Fore- 
paugh, pulled on the safety ropes, and the tiger sprang to his 
feet and was free. 

The relief was immediate, judging from the manner in 
which the great beast walked about his cage. Mr. Fore- 
paugh said that the paws would probably heal in a few days, 
if proud flesh did not appear. In that case " Jim " would 
have to be again secured, and more alum, or perhaps caustic, 
rubbed into the wounds. The whole operation was per- 
formed inside of twenty minutes, and had the cage been 
smaller and the bars further apart it would have taken even 
less time. 

The cut claws will grow again in time, and will, in all 
probability, grow in again, and will have to be clipped; but 
after they are clipped once more, it is beUeved they will not 
grow in again. Mr. Forepaugh said that they should be 
cut as soon as they grow out and exhibit a tendency to turn 
inward. He also said that all graminivorous animals should 
have their hoofs pared once a year, as it makes them stand 
better. Neglecting this injures all such animals. 

^ < > I » 

Capture of a Devil Fish. 

One of the fishermen employed by Larco in drawing hid 
nets this morning found, entangled in its meshes, a veritable 
devil fish of large size. The ugly thing was so entangled, 
and held on with such tenacity, that it was with great diffi- 
culty, and only after tearing the net badly, that it was re- 
leased and got into the boat. It was brought to the wharf, 
where a number of persons visited and inspected the mon- 
ster. The body is an elongated oval about 15 inches wide 
and 4 feet long from the head to the end of the spear-shaped 
tail. The mouth, or rather beak, is exactly like the mandi- 
bles of a hawk, and is placed underneath the body. The 
long arms or feelers, of which there are eight, radiate from 
around this beak, and the largest of them are upward of 7 
feet in length, making 11 feet from the end of the two long- 
est tentacles to the tip of the tail. The other arms are from 
4 to 5 feet long. The underside of these feelers, for about 
two feet from the tip, are armed with rows of sharp-pointed 
hooks, increasing in size as they approach the end, where 
they terminate in veritable talons. I'he body is of a reddish- 
gray color on top and a pale salmon pink underneath. The 
underside is covered with small suckers possessing consider- 
able power. Even after the creature had been on the dock 
for some time, and was nearly dead, a finger placed to the 
mouth of one of these suckers was seized upon and only re- 
leased by a strong pull. While lying on the dock the fish 
exuded about two gallons of the dark fluid with which it is 
supplied, and which it uses to discolor the water, either to 
conceal itself, or to render helpless its prey. This fluid is 
of a most offensive odor and is of a dark yellow color. The 
monster, which was captured just inside of the line of kelp, 
would be an unpleasant thing to come across in the water, 
and after seeing him one can thoroughly appreciate the 
scene in the cavern, so graphically described by Victor Hugo 
in "The Toilers of the Sea." The fish was cut up and 
taken out by the fishermen to their crab nets as bait, but the 
beak and some of the larger talons were secured by Mr. 



lay down and quietly awaited developments. The loop of ' Reece. Small fish of this description have been found in 



one' of the smaller lines was next laid in front of his front 
right paw. Mr. Forepaugh then, with a small iron scraper, 
pushed one rope under the paw, when the assistants drew 
the loop tight, and pulled the paw also close to the bar. 
" Jim," by this time, was fully awake to the situation, and 
he showed his rage by deep roaring and frantic struggles to 
free himself. The cool and collected Mr. Forepaugh paid 
no attention to these demonstrations of the tiger's 



the channel at different times, measuring from 6 to 8 inches, 
but nothing approaching this one in size has ever been cap- 
tured in this vicinity.— S»reto Barbara (Cat.) Press, March 22. 
< I a » ■ 



Pinto's Jonrney Across Atrka. 

Pinto, the Portuguese explorer, reports that, notwithstand- 
ing the grievous hardships and difliculties, he succeeded in 
saving all his papers, embracing twenty geographical charts, 
bation of the proceedings, but secured the other paw in the many topographical maps, three volumes of notes, meteoro 
same way. The animal was now fronting the spectators, i logical studies, drawings, and a diary of the complete explo- 
and, in order to secure the hind legs, Mr. Forepaugh had to ration of the Upper Zambesi with its seventy -two cataracts 
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Architects* Trials and Tribulations. 

A writer in the American Architect relates tlie common 
experience and trials of architects with their customers as 
follows: 

What architect has not had clients who came to him with 
a painfully elaborated impossible sketch, saying, " Kow, this 
is about my idea of a house. I wish you would make me a de- 
sign that would embody it in a practical form." The architect 
takes such a sketch and remodels it, endeavoring to satisfy 
all the requirements, and making of it, in the end, a crea- 
tion entirely his own, which he presents to his client, who 
exclaims almost invariably, "Why, how simple I any one 
could have done that !" and makes up his mind that archi- 
tecture is a very easy business. Or, again, an architect in- 
quires about some work that excites his interest or admira- 
tion, as having architectural merit, and is answered, " Well, 
Mr. So-and-so was our architect, but we really did not need 
him ; my wife was the real designer, and the good points of 
the house are all her ideas." Of course 
it is not pleasant to have one's thunder 
stolen in such a manner, and the unfor- 
tunate architect who has twisted and turned 
his plans and put one tracing over an- 
other, in trying to reconcile the ideas of his 
client's wife with themselves, with each oth- 
er, and with his design, is tempted to vow 
that in future he will reject, on principle, all 
ideas brought forward by his client's wife or 
any of his female relatives ; or — a more dread- 
ful vengeance still— that he will let madam 
design the house herself. It is the only re- 
dress he can hope for, as, when such a version 
of his services is given, it is more generally 
believed than would seem possible, in view of 
its improbability, and he lias few opportuni- 
ties to justify himself. 

But there are other instances where archi- 
tects are subjected to more serious wrongs 
and annoyances, and which are seemingly as 
difficult of redress. An architect is invited, 
for instance, together with a number of other 
architects, to submit designs for some large 
building; the architect whose design proves 
the most acceptable to the owner or client is 
to be appointed architect of the building, and 
to carry out his design; the other competitors 
are to be paid a fixed sum, avowedly based, 
under the most liberal arrangements usually 
made, upon the amount of time and labor re- 
quired to produce the drawings. In due time 
the designs are submitted to the owner, or bis 
representatives, one of them is selected, and 
its author appointed architect, the other de- 
signs being returned to their authors, with 
the stipulated compensation. So far our ar- 
chitect, whom we will suppose to be one of 
the unsuccessful competitors, has nothing to 
complain of, unless, indeed, he has reason to 
believe that other considerations than the 
competence of the competitors and the merits 
of their design were allowed to influence the 
choice of the owner, a contingency which we 
will not consider here. The building goes on, 
and our architect returns to his own affairs, 
but discovers, during or after the erection of 
the building, that certain essential features, 
which at the time of the competition only ap- 
peared in his drawings, have been embodied 
in the new building. Now, what position 
can he take in the matter ? Has he a right to feel that he 
has been defrauded, and if so, who has defrauded him, and 
what redress can he obtain? 



cities are beer drinkers. It is asserted by competent authcw- 
ity that the evils of heredity are more positive in this class 
than from alcoholics. If these facts are well founded, the 
recourse to beer as a substitute for alcohol, merely increases 
the danger and fatality following. 

In bitters we have a drink which can never become general ; 
but its chief danger will be in strengthening the disordered 
cravings, which later will develop a positive disease. Public 
sentiment and legislation should comprehend that all forms 
of alcohol are more or less dangerous when used steadily; 
and all persons who use them in this way should come under 
sanitary and legislative control. — Quarterly Journal of Ine- 
briety. 

8ILVEB WATEB BOTTI£. 

The engraving on this page represents a solid silver water 
bottle of rare beauty, engraved by native Indian designers, 
who follow with great strictness the canon of art which has 




Beer Drinking In the United States. 

For some years past a decided inclination has been apparent 
all over the country to give up the use of whisky and other 
strong alcohols, using as a substitute, beer and bitters and 
other compounds. This is evidently founded on the idea 
that beer is not harmful and contains a large amount of 
nutriment ; also that bitters may have some medicinal quality, 
which will neutralize the alcohol it conceals, etc. These 
theories are without confirmation in the observations of 
physicians and chemists where either has been used for any 
length of time. The constant use of beer is found to produce 
a species of degeneration of all the organism, profound and 
deceptive. Fatty deposits, diminished circulation, conditions 
of congestion, and perversion of functional activities, local 
inflammations of both the liver and kidneys, are constantly 
present. Intellectually, a stupor amounting almost to para- 
lysis arrests the reason, precipitating all the higher faculties 
into a mere animalism; sensual, selflsh, sluggish, varied only 
with paroxysms of anger, that are senseless and brutal ; in 
appearance the beer-drinker may be the picture of health, 
but in reality he is most incapable of resisting disease. A 
slight injury, severe cold, or shock to the body or mind, will 
commonly provoke acute disease, ending fatally. Compared 
with inebriates, who use different forms of alcohol, he is 
more incurable, and more generally diseased. The constant 
use of beer every day gives the system no time for recupera- 
tion, but steadily lowers the vital forces, it is our observation 
that beer-drinking in this country produces the very lowest 
forms of inebriety, closely allied to criminal insanity. The 
most dangerous class of tramps and ruffians in our large 



ENOBAVED SILVEB WATEB BOTTLE. 

obtained for centuries; only too often misapplied by our 
own workmen in their endeavors to improve upon foreign 
styles of art, without understanding their principles. 

— ' * I > > » 

The Collsennt Drained. 
The stagnant water which has been suffered for years to 
accumulate and breed fevers and frogs in the Coliseum at 
Rome, has been drained off at last. An ancient sewer, ex- 
tending from the meta audam to the Tiber, was discovered, 
and was connected with a drain from the Coliseum. The 
water was admitted into this ancient sewer on the 3d of 
March, and the flood which filled the basement story of the 
famous amphitheater of Flavins was gradually drawn off. 
In cleansing the sewer there were found a quantity of an- 
cient lamps with gladiatorial ornamentation, human skulls, 
and bones of animals. Much of the old Roman road in the 
Foro Romano is now exposed to view, and the ruins of the 
shops of the goldsmiths and silversmiths are visible. 

WaterproofflnK of Cotton and Linen Fabrics. 

The recipe for "waterproofing "stout calico, used by the 
Chinese, and which is perfectly efficient, alike in the hottest 
and coldest climates, is believed to be composed of boiled 
oil, one quart, soft soap, ope ounce, and beeswax, one ounce; 
the whole boiled until reduced to three quarters of its 
previous quantity; but experiments are required to satis- 
factorily test the above proportions; paint soon cracks, 
and ceases to be impervious to water. The addition to the 
Iwiled oil preparation of some ingredient which would pre- 
vent all risk of spontaneous combustion, when bales of oiled 
goods are sent abroad, would be advantageous; but no ob 
jection on this account applies to the supply of waterproof 
shaets (prepared with boiled oil, etc.) for use in ships, as only 
those that are in the hammocks would be coated, and with 



them them would be no more risk than is incurred with the 
seamen's waterproof jackets ; the small spare supply would be 
harmless calico sheets, not to be waterproofed until required. 

The recipe used by Mr. Berthon to render the canvas of 
his collapsing boats airproof and waterproof, and believed to 
be similar to that used in the British dockyards for hammock 
cloths, is as follows: To 6 oz. of hard yellow soap add 1% 
pint of water, and when boiling, add S lb. of ground spruce 
ocber, % lb. patent driers, and 6 lb. of boiled linseed oil . 

For waterproofing sheets, the ocher should be omitted, as 
it adds to the weight, lessens the flexibility, and is un- 
necessary. 

* H I » 
Japanese Bronzes. 

Mr. Consul Flowers, in a report on the commerce of 
Hiogo and Osaka, Japan, lately issued by the Foreign Office, 
thus speaks of the manufacture of Japanese bronzes : "The 
I moulds, which of course vary according to the shape of the 
vase or bowl it is desired to make, are made 
of wood, sometimes covered with straw. On 
this a coating of clay is placed; over this 
comes a layer of wax, which is moulded into 
the design required. Another thick coating 
of clay is then added, and the inner wooden 
mould being taken out the orifice at each end 
is closed. Two holes are then made at one 
end connecting with the layer of wax, so as 
to enable the wax, when melted, to run out, 
and through these the molten bronze enters, 
filling the interstices occupied by the wax. 
The subsequent process of casting is of the 
rudest kind. The earthen mould is placed in 
a small clay oven hollowed out in the fioor of 
theworkshop, the sizeof whichdepends upon 
that of the casting. The oven is then filled 
with charcoal and closed, with the exception 
of a circular opening at the top, on which a 
chimney, a foot or so high, is built of wet 
clay. The oven is connected underground 
with a wooden bellows, protected from the 
sparks and heat from the furnace by a small 
earthen or stone wall a foot high, and which 
is worked by bands and feet. The first 
operation is to melt the wax, which runs out, 
leaving the impression of the design stamped 
firmly in the surrounding layer of clay. This 
done, the mould is taken out and allowed to 
cool. It is then put a second time into the 
furnace as before, and the molten bronze is 
then poured into the mould through the holes 
by which the wax escaped. After the bronze 
has filled the mould the chimney is knocked 
off, the oven supplied with fresh charcoal laid 
evenly around the mould, and a lid being put 
on the oven, furnished with small perforated 
holes, the bellows are set to work again for an 
hour or more, according to the size of the 
casting taken. This operation generally occu- 
pies a day. When the casting is taken out of 
the oven, the earth outside and inside is 
scraped off, and reveals the vase or bowl in a 
rough state. It is then put into the hands of 
rude workmen, boys being mostly employed 
in this part of the work, by whom it is po- 
lished and scraped with a knife until it pre- 
sents a smooth surfac'e. It then passes on to 
the carver, who fills in the details of the 
designs. When his work is done the vase or 
bowl is dipped into a boiling solution of vine- 
gar, sedge, and sulphate of copper, in order to give it the 
proper color. A few finishing touches in the way of polish 
are added, and the article is finished and ready for sale." 

* < > I ^ 

Slmnltaneons Inventions. 

We have repeatedly alluded to the singular fact, from our 
own observation, of persons residing in remote places from 
each other making the same invention about the same time. 
The New England Journal of Education mentions a new 
case of the simultaneous appearance of the same invention 
as follows: 

" The application of the methods of ordinary writing to 
telegraphic communications has been a matter of long study 
and experiment, but hitherto without success. We were 
shown on Saturday, March 22, at our office, a simple contri- 
vance, invented by Professor Dolbear, of Tufts College, So- 
merville, Mass. , by means of which the handwriting of the 
operator may be transmitted with the record of the message 
to the ofllce to which it is sent. Singularly enough, on Feb- 
ruary 26, 1879, Mr E. A. Cowper, of London, exhibited in 
operation, before the Society of Telegraph Engineers, in 
that city, a writing telegraph, constructed on the same prin- 
ciple as that of Professor Dolbear; and from the drawings in 
the Scientific Ahekican of March 29, one would suppose 
the instruments identical. The achievement is a valuable 
one, and both parties are worthy of highest credit as inven- 
tors." 

^ lit » 

Dk. James Freeman Clarke recently delivered a dis- 
course on the Chinese question, in which he ve"ry quaintly 
and truly said that in America, if a man is black we enslave 
him ; if he is red we steal his lands and mas-sncre his wife and 
children, and if he is yellow we won't let him come here at 
all 
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IsliiKlaas A-om Seaiveeds. 

A very interesting product, called "kanten," or vegetable 
isinglass — a species of gelose derived from either of the sea- 
weeds Oelidium corneum or Ploca/ria lichenoides — is made in 
China and Japan, and exported to Europe in flat and moulded 
tablets and in bundles of strips. It is known in Cochin 
China as "hai thao," and is used in France in several indus- 
tries, especially in the preparation of gold beater's skin, and 
for rendering tissues impermeable. It is soluble in boiling 
water only, of which it takes up about 500 times its weight. 
It is manufactured as follows: 

The seaweed, called by the native name of " tengusa," is 
carefully washed and afterward boiled, so as to form a gluish 
decoction, which is strained oS and put into square boxes. 
When cool it forms a stiff jelly, which can easily be divided 
into squares a foot in length. The manner in which the 
surplus water is removed is very ingenious. The jelly prisms 
are exposed in the open air during a cold night and allowed 
to freeze. During the day the sun melts the water, which 
runs off, leaving behind what one might term the skeleton of 
white horny substance, which is extremely light and easily 
dissolved in hot water: when cooled, it again forms a stiff 
jelly. This article can be applied to many purposes — for 
culinary uses, for making bonbons and jellies, for clari- 
fying liquids, asa substitute for animal isinglass, for making 
moulds used by the plaster of Paris workers, for hardening 
the same materials — in short, as a substitute for all kinds of 
gelatines, over which it has the advantage of producing a 
firmer jelly. Another seaweed much used for industrial pur- 
poses is the "fu," resembling carrageen or Irish moss, and 
iipplied to similar uses, such, for instance, as the sizing of 
I lie wiirj) of silk goods. Recently the manufacture of an isin- 
glass of this kind has sprung up in France, being made from 
the seaweeds found on the coast of that country. In.its crude 
state it is a yellowish gelatine, hut after repeated experiments 
under the auspices of the Industrial Society of Rouen it has 
been successfully converted into what bids fair to prove the 
best sizingfor cotton cloth known, and willprobably entirely 
supersede the Asiatic product. Macerated in water for 
twelve hours, boiled for fifteen minutes, and stirred till it be- 
comes cold, the article gives a clear solution, which, as it does 
not again become a jelly, can be laid in its cold state upon 
any textile fabric and be left to dry. One invaluable prop- 
erty it possesses is that" of defying at common temperatures 
damp and mildew ; and is, therefore, being applied to give a 
luster not only to French prints and muslins, but also to 
woolens and silks. 

In China the first quality of the seaweed isinglass is used 
in a number of industries, especially in stiffening light 
and transparent gauzes, and the fine silk which is used for 
making fans, screens, hangings, etc. It is on these stuffs, so 
well stiffened, that the artists produce such beautiful designs 
in colors, incomparable for their freshness and brilliancj-. A 
second quality of the article, of darker tint, is used by the 
makers of paper umbrellas and parasols and paper lanterns, 
to smear the fine stretchers of bamboo on which the}' are 
formed. When thoroughly dried these articles of such ex- 
tensive use acquire an impermeability of long duration. 



' of temperature takes place in its mass, so that the oxidation 
proceeds without the continuation of external heat. The 
other principal sulphides are those of copper, lead, zinc, and 
antimony. Sulphureted ores of copper, lead, and zinc are 
usually roasted to render them reducible in the furnace, the 
necessary heat being always obtained by the combustion of 
coal or similar organic material. This roasting process ex- 
tends over a considerable space of time, and the sulphur and 
metals frequently bum to waste, because the utilization of 
the heat resulting from the burning of such fuel has not 
hitherto been considered of much importance. From data 
obtained by calculating the comparative temperatures pro- 
duced by the oxidation of the principal sulphides, Mr. Hol- 
loway was led to believe that during this oxidation suffi- 
cient heat was produced to render the smelting of the sul- 
phides a self-supporting operation. Instead, therefore, of 
allowing the roasting of the pyrites to proceed in the usual 

: slow manner, in which all the heat developed is lost, he pro- 
poses, after starting the oxidizing process by means of ex- 
traneous heat, to force a rapid current of air through the 
molten sulphide. By this means, he claims that the whole 
of the oxygen of the air is abstracted while passing through, 
and that the elevated temperature obtained by the quickened 

I oxidation accomplishes in a few minutes what, in the case 

jpf copper pyrites, takes many months to do. . 

•Jn several preliminary experiments, in which large quan- 
tities of pyrites were treated in a Bessemer converter, it was 
found that the pyrites could be melted by the heat evolved 
by its oxidation, and that the heat developed was sufficient 

I to render the operation continuous. Full details of each ex- 
periment are submitted in Mr. Holloway's lengthy paper 
read before the Society of Arts ; and the results of the ex- 
periments themselves, which were witnessed by many of the 
most prominent chemists of England and France, seem to 
promise an approaching revolution in the methods hereto- 
fore employed in certain smelting operations. 



Tbe Utilization of Snlpbldes as Fuel In MetallnrRry. 

A new application of a process of rapid oxidation, by 
means of which sulphides are used as fuel, and which prom- 
ises apparently to become of considerable importance in me- 
tallurgical operations on a large scale, has recently been 
brought to the attention'of the Society of Arts by Mr. John 
Holloway. 

The new process is based on the following data: The 
combinations which go to make up the solid crust of tbe 
earth consist, as is well known, of compounds of the ele- 
mentary bodies with oxygen, and compounds of the ele- 
mentary bodies with sulphur. Thus, for instance, iron com- 
bined with oxygen, forming oxide of iron, occurs in almost 
all rocks and forms vast deposits in many parts of the world. 
Tbe same metal, mineralized by sulphur in sulphide of iron, 
known as iron pyrites, is one of the most widely distributed 
and abundant of natural minerals. Copper, lead, and zinc 
are likewise found as oxides and sulphides, and it is from 
these natural combinations that is extracted the whole of 
these metals, artificially produced. It is in one or the other 
of these two forms that the more common metals occur in 
nature. 

In the present processes for extracting metals from their 
ores the requisite heat is always obtained by the burning of 
coal, coke, or other form of carbon. Mr. Holloway re- 
minds us, however, that the sulphides can be made to burn 
in the air, and thus are truly combustible substances, while 
the oxides, on the contrary, are bodies that have already been 
" burnt. " The metallic sulphides are consequently natural 
combustible minerals; in fact the largest deposits of coal ex- 
isting in various parts of the world are, perhaps, more than 
rivaled as sources o? latent heat by these natural sulphides, 
abundant in every country and occurring in almost every 
vein in the earth's crust. It was the author's object to prove 
that these minerals can be utilized as sources of heat in cer- 
tain metallurgical operations. On account of the frequency 
of its occurrence, and the extent of its dt-posits, pyrites rank 
as the most important of the metallic .sulphides. The prin- 
cipal constituent in this mineral 'in bisulphide of iron, with 
which are frequently associated sulphides of copper and ar- 
senic; silver and gold, too, being often present in larger or 
smaller quantities. 

When iron pyrites are roasted in the open air, an increase 



silver Reduction In Colorado. 

Mr. J. E. Hallowell gives in the Kansas City Beview the 
following interesting account of the silver reduction works 
at Pueblo, Colorado: 

The town (5,500 population) is garnished with a well-built 
court house and school houses, and is furnished with water- 
works — the Holly system — while the fine brick residences on 
the surrounding mesa add materially to its substantial ap- 
pearance. The place of most interest to me was the silver 
reduction works of Messrs. Mather & Geist, situated quite 
near the railroad cut. The chimney of the works is built on 
top of a hill, and the building containing the furnaces near 
the bottom ; a long flue running up the hillside connects the 
two, and the distance is such that most of the vaporized pre- 
cious metal is deposited and saved within it, while other- 
wise it would be lost. There are three furnaces, capable of 
reducing seventy-five tons of ore per twenty-four hours, each 
furnace running from eight to ten weeks before chokingup; 
this is owing to the suitable character of the flues used and 
the care taken in keeping up an even temperature. Each 
furnace is square in shape, with two openings for running 
off the slag, and two more smaller through which the metal 
is continually emerging into a small pot built into the brick- 
work, and from there ladled into iron moulds containing 
about 150 lbs. each, and shaped very much like bars of pig 
iron. In this condition it is called base bullion, and is ready 
for shipment East, where it can be still further reduced 
more economically. The slag is drawn off into large iron 
pots mounted on wheels, and when cool enough is wheeled 
into the yard, dumped, and broken up, quite a large button 
of metal settling at the bottom, which is saved to go again 
through the furnaces. The coke comes from Trinidad, Col., 
the iron ore flux from Garland, while the limestone used is 
obtained about four miles up the river, where it is loaded 
direct on the cars from the quarry, the Narrow Gauge road 
having a switch track to the works, as does also the Atchi- 
son, Topeka, and Santa Fe Railroad, standard gauge, mak- 
ing railroad communication with the whole country. I was 
somewhat surprised to learn that Canon City coals would not 
coke, while those from the north contain too much sulphur 
to be as good for smelting purposes as the coke obtained 
from Trinidad. The ores used are shipped fromRosita, Col., 
and Leadville, consisting of argentiferous galena from the 
" Ben Franklin " mines, some carbonates from the " Bas- 
sick " of the first place, and all carbonates from the latter. 
The Rosita ores are hauled to the works in wagons; the 
Leadville ores are hauled to Alamosa, Canon City, and Colo- 
rado Springs, and from there shipped by rail. Of the Lead- 
ville carbonate — well, I have seen many clay banks that 
looked as rich, although there is a perceptible difference in 
the specific gravity; in color they resemble the clay banks of 
Kansas City, while the " Bassick " ore was a light yellow 
and much richer in " pay." The ores are shipped in sacks 
weighing from 70 to 150 lbs. Some is received in bulk from j 
Leadville at present, the quantity taken out being greater 
than can be properly packed; to this there must be some 
waste in the long haul by wagons, and where, of course, a 
saving will be effected in time. 

It is a real pleasure to visit works conducted as these are. 
Although many men are employed, there is no confusion or 
noise. Each man appears to understand his duty and does 
it. The proprietors give personal supervision to everything, 
and as I watched the men carrying sacks of ore into the 
building, previous to weighing, I heard tbe manager cau- 
tioning the men to be careful in handling some sacks in 



which small holes were worn, that no ore might Oe wasted. 
It is such close and careful attention to the interests of their 
customers as this that is giving these works an enviable re- 
putation among mine owners ; for, as near as I could under- 
stand it, the smelting furnace stands in the same relation to 
the miner that the grist mill does to the farmer, and is con- 
ducted on much the same basis. As the ore is received after 
weighing, an average assay is made ; a deduction of ten per 
cent made for loss, or difference between assay retarns and 
actual working product. A charge of $30 per ton is made 
for reducing, and the balance paid the shipper at once, the 
price being based on the price of silver per ounce on that 
day. 

A Neir Great Gan. 

The British WarOffice has been invited by Herr Krupp to 
send representatives to be present at the trials of a new steel 
gun of extraordinary size, to take place at Meppen, in West- 
phalia. The invitation has been accepted by the War Office, 
which will be represented by two_ officers deputed for that 
purpose. The gun to be experimented with on this occasion 
is the largest specimen of steel ordnance yet made. It weighs 
72 tons, with a caliber of 40 centimeters, or 15?4 inches. The 
length of the gun is 32 feet 8 inches, and that of the bore 28 
feet 6 inches. The English 80 ton gun has a caliber of 16 
inches, a total length of 27 feet, and a bore 24 feet long. The 
superior length of bore in the Krupp gun is thus apparent, 
being 21^:^ calibers, as against 18 calibers in the English gun. 
The material of which the Krupp gun is composed is steel 
throughout. The core of the gun consists of a tube running 
its entire length, as in the Woolwich gun, but open at the 
rear, the loading being at the breech instead of the muzzle. 
The tube of this large weapon being of such great length 
it has been made in two portions, the joint being secured in 
a peculiar manner. ' 

We may observe that a sectional drawing of a Krupp gun 
is not to be obtained ; that the exact mode of building up is 
not discoverable, except by cutting the gun to pieces. Over 
the tube are four "jackets," or cylinders, of various lengths, 
supplemented by a ring over the breeCh portion. The cylin- 
ders are much less massive than in the Eraser gun, and ap- 
proximate more to the pattern of the Armstrong ordnance. 
The gun is chambered — that is to say, the powder chamber 
has a greater diameter than the bore. The form given to the 
powder prisms, and the adjustment of the cartridge in the 
bore, allow altogether an amount of space which gives 40 per 
cent of air to the powder actually composing the charge. 
The gun is rifled on the polygroove system, with a uniform 
twist, and the shot is rotated by means of a copper ring let 
into its circumference near the base. This ring, by filling 
the grooves of the rifling, also acts as a gas check, and seals 
the bore from the moment it is rammed into its place, with- 
out waiting for any " setting up " by the pressure of the 
powder gas on igniting the charge. The closing of the breech 
is effected by means of a sliding wedge, which passes across 
the bore, and is there fixed. The construction of this wedge 
is highly ingenious and simple, one feature being that of ren- 
dering it impossible to fire the gun until the breech is effectu- 
ally closed. The wedge is rounded at the back into the form 
of the letter D, so as to prevent the splitting of the gun by 
sharp angles. This modification of the wedge has made the 
Krupp guns much more secure than they were some years 
ago, when the wedge was made square at the rear. 

The charge for this monster gun is to be 385 pounds of 
prismatic powder, the projectile being a chilled iron shell of 
1,660 pounds, with a bursting charge of 22 pounds of powder. 
It is estimated that the velocity of the projectile as it leaves 
the muzzle of the gun will be 500 meters, or 1 ,640 feet per 
second, corresponding to an energy of very nearly 31,000 
foot tons. Calculations have been made for certain distances 
— namely, at 547 yards a velocity of 1,565 feet, at 1,094 yards 
a velocity of 1,502 feet, at 1,041 yards a velocity of 1,443 feet, 
at 2,187 yards a velocity of 1,391 feet, and at 2,734 yards a 
velocity of 1,345 feet per second. This last range, it will be 
seen, is equal to 2,500 meters, the other distances given being 
respectively 500 meters, 1,000, 1,500, and 2,000. 

The Meppen shooting ground is admirably adapted for the 
trial of this great gun, there being an available range of 
17,000 meters, or nearly 11 miles, with a breadth of 4,000 
meters. It is not likely that the gun will be fired at any 
great angle of elevation, or even this noble range would be 
insufficient. It is estimated, rather as a matter of curiosity 
than otherwise, that if the gun were fired with its axis raised 
to an angle 43° with the horizon, it would send its projectile 
to a distance of 15 miles. Great accuracy is also claimed for 
this weapon, as for all the Krupp breech loading guns. At 
the forthcoming trials targets will be placed at such a distance 
that the gun will have to be directed by other means than 
the visibility of the object to be hit. As may be supposed, 
the cost of this great steel gun will considerably exceed that 
of the Eraser gun of 80 tons. The largest steel guns previ- 
ously made are Krupp's two 56 ton breech loaders, one of 
which is at Constantinople and the other at Cronstadt. 
< < ■ » » 

Dr. Draper thinks that stupid people may as well stop 
eating quantities of fish for the purpose of repairing the de- 
ficiencies of nature, for it won't make them intellectual. In 
brief, fish doesn't contain an excess of phosphorus, and when 
dead fish 

Shine as bright 

As the stars at night, 

it positively isn't owing to the presence of phosphorus, but 
to the oxidation of carbon. 
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TO nrVENTOBS. 

An ezpeiience of more than thirty years, and the pre- 
paration of not less than one hundred thousand applica- 
tions for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 
to possess unequaled facilities for procuring patents 
everywhere. In addition to our facilities for preparlnR 
drawings and specifications quickly, the applicant can 
rest assured that his case will be filed In the Patent Of- 
fice without delay. Every application. In which the fees 
have been paid, Is sent complete— inclDdlng the model- 
to the Patent Office the same day the papers are signed 
at our office, or received by mall, so there Is no delay in 
filing the case, a complaint we often hear from other 
sources. Another advantage to the Inventor In securing 
his patent through the scientific American Patent 
Agency, it insures a special notice of the invention in 
the SciKNTiFic AMERICAN', whlch publication often 
opens nesotlutions for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
In foreign countries may be found on another page, 
and pprsons contemplating the securing of patents 
abroad are Invited to write to this office for prices, 
which have been reduced In accordance with the times* 
and our perfected facilities for conducting the business. 
Address MUNN & CO.. office Scientipic American. 
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J'h4 Ciiarr/e for Insertion under this head is One Dollar 
a Unefoi- each insertion ; about eight toords to a line. 
Adneit'sementi must be received at imbUcaOoa office 
as early as Thursday momini to appearin next issue. 

Going .abroad.— Any family Intending to visit Europe 
this summer, and desiring the services of a competent 
and experienced courier, can hear of an honest and 
obliging man, who speaks most of the Continental lan- 
guages, to accompany them, by addressing the editor of 
this paprr. P. O. Box 773, New York. 

Steam Tug Machinery, Engines, Boilers, Sugar Ma- 
chinery Atlantic Steam Knglne Works, Brooklyn. N.T, 

The reason why Doirner's Anti-Incrustation Steam 
Boiler Liquid Is so successful, lies In the fact that It Is a 
scleniiflc preparation. It meets all cases. When pro- 
per! y used It cannot falL Is not In Jurlous to Iron. Office 
17 Peck Slip. New York. 

Jarvis Patent Boiler SAttng, same principle as the 
Siemens process for making steel; bums screen- 
ings and all kinds of waste fuel, without blower. 
A. F. Upton, Agent, 48 Congress St., Boston, Mass. 

The new fragrant Vanity Fair Cigarettes. New com- 
binations of rare Old Penque and Virginia. 

Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Manuf. Co., Boston, Mass. 

I beg to state that owing to lack of manufacturing 
facilities 1 am unable to fill the numerous orders from 
all sections for my Economy Hydraulic Motors, and 
would ask manufacturers and others desirous of pur- 
chasing the right to manufacture In any State or the 
United States and Canada, to address me for good cash 
baiKains. James Talley. Jr., Kansas City. Mo. 

Wanted— Secondhand 1 inch iron pipe. Address, 
with prices. W. B. Creight, Wlnnsboro, S. C. 

Steel Castings true to pattern, of superior strength 
and durability Gearing of all kinds. Hydraulic cylin- 
ders, crank shafts, cross heads, connecting rods, and 
machinery castings of every description. For price list 
and circular, address Chester Steel Castings Company, 
40! Library St.. Philadelphia, Pa. 

Linen Hose.- Sizes: 1^ In., 30c.; 2 In., 35c; 2<^ in., 
29c. per foot, subject to large discount. For price lists 
of all sizes, also rubber lined hose, address Eureka Fire 
Hose Company, No. 13 Barclay St.. New York. 

Best Turkey Emery in kegs, half kegs, (and cans; 
liberal rates by the ton. Greene, Tweed & Co., 18 Park 
Place. New York. 

Steam Boiler.— In cost. cfBciency, safety, durability, 
economy, beats everything 50, weight and bulk fO, per 
cent, three years* actual use; for steam heating cheap 
as furnace. Partner with capital desired A. D. Brock, 
173 Devonshire St., Boston, Mass. 

Lehigh Valley Emery Wheel Co., Welssport, Pa., 
have reduced prices of machines 25 per cent. Send for 
their new catalogue and price list. 

Wanted— A 100 H. P Variable Cutoff Engine. Ad- 
dress P O Box laos. New Haven, Conn. 

Sutton's Patent Pnlley Cover.— If yon are losing 
power, get it again by using these covers. Calculate 
bow much power you are losing and find the gain you 
will make in your work by adopting a positive remedy. 
Send for a circular. Address Joseph Woodward, pro- 
prietor and manufacturer, P. O. Box 3419, New York. 

For Punches, Patent Bending Rolls, Radial Drills, and 
Angle Iron Shears, Hllles & Jones, Wilmington, Del. 

S C. Forsaith & Co., Manchester, N. H., and 213 Cen- 
ter St., New York. Specialties- Bolt B'orglng Machines. 
Power Hammers, Combined Hand Fire Engines and 
Hose Carriages, new and second-hand machinery. Send 
stamp for illustrated catalogues, stating just what yon 
want. 

Belcher & Bagnall, S5 Murray St., N.Y., have the most 
economical Steam Engines, Boilers, Pumps, In market; 
also Improved wood and Iron working machinery. 

17 and 20 in. Gibed Rest Screw Lathes. Geo. S. Lin- 
coln & Co., Hartford, Conn . 

New Pamphlet of " Bnmham's Standard Turbine 
Wheel " sent free by N. F. Bumham, York, Pa. 

5-16 Plug Taps, 30 cts. York & S., Cleveland, O. 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 

Diamond Tools. J. Dickinson, M Nassau St., N. Y. 

Qaume's Electric Engine. 171 Pearl St., B'klyii, N.Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Excelsior SteelTube Cleaner,Schnylk!ll Falls, Phila., Pa. 
Tube Cleaners, 60 cts. per In. York & s., Clevekind, O. 

Mundy's Pat.Friction Hoist. Eng.,of any power, doable 
and single. Said by all to be the best. J. S. Mundy.New- 
srk, N. J. 

For Sale.— 7 foot bed Putnam Planer, J8S0. A. A. 
Pool & Co„ Newark. N. J. 

Bevins & Co.'s Hydraulic Elevator. Oreat power, 
slmpllalty,Baf ety,economy,durabllity. 94 liberty St.N.T. 

A Cupola works best with forced blast from a Baker 
Bk)wer. WUbraham Bros,, 2.318 Frankford Ave., Phila. 

Blake's Belt Studs. The most durable fastening for 
rubber and leather belts. Greene, Tweed & Co., K Y 

Lehigh Valley Emery Wheel Co., Welssport, Pa., 
manufacture standard wheels of best Turkey Emeiy or 
American Corundum Send fo< prices. 



I The Asbestos Booting Is the only reliable substitute 
tor tin; It costs only one half as much, Is fully as dniable, 
and can be easily applied by any one. H. W. Johns 
Manufacturing Company, 91 Maiden Lane, New York, 
are the sole manuf actnrera. 

Solid and Opening Die Bolt Cnttera, Screw Plates, and 
Taps. The Pratt & Whitney Co., Hartford, Conn. 

Patent Office Reports.— A complete set for sale. Ad- 
dress Boom 64, 239 Broadway. New York. 

American Watch Tool Company, Waltham, Mass. 
Lathes for Jewelry Manufacturere. 

Wanted— Situation by a Chemist. Accurate and rapid 
worker. Address " H.." P. O. Box 733. Bethlehem, Pa. 

A Mechanical Draughtsman desires a situation. Ad- 
dress P. O. Drawer 66, New Haven, Conn. 

The Western and Southern States of a good Patent 
for sale. R. F. E. Co., Indiana, Pa. 

Shaw's Noise Quieting Nozzles and Mercury Pressure 
Gauges. T. Shaw, 915 Ridge Ave., Philadelphia, Pa. 
I For Solid Wroughtlron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
' lithograph, eto. 

{ B. Prentiss & Company, 14 Dey St., N. Y., Mannfs. 

Taps. Dies, Screw Plates, Reamers, etc. Send for list. 
Presses, Dies, and Tools for working Sheet Metal, etc. 

Fruit & other can tools. BUss t, WIlliamB, EHdyn, N. T. 
Nickel Plating.- A white deposit guaranteed by nsing 

our material. Condlt,Hanson & Van Wlnkle,Newark,N J. 
Hydranlic Elevatora for private honses, hotels, and 

public buildings. Burdon Iron Works, Brooklyn, N. T. 
' The Lathes, Planers, DriUs, and other Tools, new and 

second-hand, of the Wood £ Ll^ht Machine Company, 

Worcester, are being sold out very low by the George 

Place Machinery Agency, 121 Chambera St., New York. 
I Hydranlic Presses and Jacks, new and second hand. 
: Lathes and Machinery for PoUshing and Buffing Metals. 

E. Lyon * Co., 470 Grand St., N. Y. 

I Solid Emery Valcanite Wheels— The Solid Original 
Emery Wheel — other kinds Imitations and Inferior. 
Caution.— Our name Is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row, N. T. 
j For Shafts, Pulleys, or Hangers, call and see stock 
: kept at 79 Liberty St., N.T. Wm. Sellers & Co. 

Portland Cement— Roman & Eeene's, for walks, cis- 
' terns, foundations, stables, cellars, bridges, reservoirs, 
I breweries.eto. Remit 26 cents postage stamps torPractl- 
' cal Treatise on Cements. S. L. Merchant & o., tS 
' Broadway, New York. 

I Needle Pointed Iron, Brass, and Steel Wire tor all 
purposes. W. Crabb, Newark, N. J. 

Oalland & Co.'s improved Hydraulic Elevators. Office 
; 20e Broadway, N. Y., (Evening Post Building, room 22.) 

For Sale Cheap.— Second-hand 8 foot Boring and 
Turning Mill, Lathes, Planera, Drills, Bolt Cutters, etc. 
I Circulars. D. Frisble & Co., New Haven, Conn. 
I Elevators, Freight and Passenger, Shafting, Pulleys, 
I and Hangera. L. S. Graves Sl Son, Rochester, N. T. 
' Machine Cut Brass Gear Wheels for Models, etc. (new 
list). Models, experimental work, and machine work 
generally. D. Gilbert & Son, 212 Chester St„ Phila., Pa. 

Holly System of Water Supply and Fire Protection for 
Cities and Villages. See advertisement In Scie.vtific 
I Amkiiicax uf this week. 

! Howard Patent Safety Eievaton. Howard Iron Works, 

Buliaio, N. Y. 
Best Power Punching Presses In the world. Highest 

Centennial Award. A .H.Merriman, W. Meriden, Conn. 
Wheels and Pinions, heavy and light, remarkably 

strong and durable. Especially suited for sugar mills 
' and similar work. Pittsburgh Steel Casting Company, 

Pittsburgh, Pa. 
, Deoxidized Bronze. Patent tor machine and engine 
; loumals. Philadelphia Smelting Co., Phila., Fa. 
I H. W. Johns' Asbestos Liquid Paints contain no water. 

They are the best and most economical Paints In the 

world. 

Wm. Sellera & Co., Phila., have Introduced a new 
Injector, worked by a single motion of a lever. 

Pulverizing Mills for all hard substances and grinding 
purposes. Walker Bros. & Co., 23d & Wood St., Phila., Pa. 



Ice cold mixture, Ipart fuming nitric acid (sp, gr. 1'49), 
and 2 parts strongest sulphuric acid,add slowly by drops 
B parts of pure and concentrated glycerine (sp. gr. lUS). 
The liquid should be constantly agitated by blowing a 
uniform current of cold air through It. After standing 
for 10 minutes or so the whole contents of the vessel is 
cautiously transferred to a large tub of very cold water 
to which a rotary motion has been Imparted. The ni- 
troglycerine sinks to the bottom as a heavy oily liquid, 
which may be washed by decantatlon with fresh water. 
Consult Mowbray's "Trinitioglycerlne." 2. How Is the 
oilof glycerine manufactured and from whatr A. Gly- 
cerine in a more or less impure state is a by product 
from the manufacture of candles and soap. It Is most 
readily obtained In a pure state by the action of super- 
heated steam or neutral fate. See Wagner's " Chemical 
Technology," p. 634. 



These coils must be wound In opposite directions. Vee 
three or four ceils of gravity battery. 2. How many of 
the same ceils will it take to run an electric engine pow- 
erful enough to run a large sewing machine F A. 40 or 
60. 3. How can I clean a straw hat that became dark? 
A. Hang it Iiva barrel or box filled with the acid fumes 
of burning sulphur. 

I (t5) E. N. 8. asks how to put on the wa- 
tered or mottled appearance to brass articles. A. The 
brass Is first polished to the required degree, and if it 
is a fine surface, the mottled appearance is imparted by 
rubbing over it with a gyratory motion a Scotch gray 
stone moistened with water. If the work is not very 

i fine, a piece of fine emery paper may be used in the same 
way. If it is coarse, a dead smooth file may be used. 
Another method Is to secure emery cloth or paper to 

I the end of a smailround stick, placing the stick in the 



(3) F. K. writes: I have a large plate of universal chuck of a lathe, holding the work against it 
glass that has a scratch on it. Is there any way to fix it 
so the scratch cannot be seen, that is, to replace the 
qulcksllverr A. Clean the bare portion of the glass by 
rubbing It gently with fine cotton, taking care to remove 
any trace of dust and grease. If this cleaning is not done 
very carefully, defects will appear around the place re- 
paired. With the point of a knife cut upon the back of 
another looking glass around a portion of thesllvering of 
the required form, but a little larger. Upon It place a 
small drop of mercury; a drop the size of a pin's head 
will be Bufflcient fora surface equal to the sizeofthenail. 
The mereury spreads immediately, penetrates the amal- 
gam to where it was cut off by the knife. and the required 
piece may now be lifted and removed to the place to be 
repaired. This is the most difficult part of the operation. 
Then press lightly the renewed portion with cotton; it 
hardens almost immediately, and the glass presents the 
same appearance as a new one. 

(4) J. 3. asks: 1. How can I stai.i white 



with a light pressure, and moving Itatong while the 
lathe revolves 

I (16) F. A. S. asks: t Does the strength of 
a bar magnet increase In proportion to its sizeP A. No. 
2. Does the strength of a telephone depend more upon 
the strength of the magnet or size of the induction 
coiir A. It has been determined that the strength of a 
telephone magnet may be varied between very wide 
limits without materially affecting the loudness of 
the tones. If an induction coil is used, II should 
have about the same resistance as the telephone 
bobbin. 8. What sized magnet and induction coil are 
used upon the latest improved teiephonesr A. A triple 
bar magnet with a round wrought iron pole e.'ctenslon 
seems to answer well. The induction coil may have in 
its secondary wire 200 or more ohms resistance. 4. Is 
there an advantage in rounding the end of a bar mag- 
net? A. Yes. 

(17) H. H. J. asks: 1. Would a steel flue. 



holly wood lo a suitable dark brown color for scroll M inch thick, or an Iron one, I'l Inch thick, 20 inches In 



sawin^r A. Paint over the wood with a solution made 
by boiling 1 part of catecha, cutch, or gambler, with 30 
parts of water and a little soda. This is allowed to dry 
in the air, and then the wood Is painted over with an- 
other solution made of 1 part of bichromate of potash 
and 30 parts of water. By a little difference in the mode 
of treatment, and by varying the strength of the solu- 
tions, various shades of color may be given with these 
materials, which will be permanent, and tend to pre- 
serve the wood. After drying, slightly oil and finish with 



diameter, and 7 feet long, be safe without stays of any 
kind? A. Five sixteenths inch thick would do for ordi- 
nary purposes, if but 7 feet long. 2. Would you prefer a 
boiler like that In the steamship Columbus, for porta- 
ble use, to locomotive typef A . No. 3. In ScreHTirio 
AiizRicAN, February, 1, 18T9, In an article headed " A 
Hint for an Invention," you say the construction of the 
fire box of the locomotive boiler "is an arrangement 
necessitated by the requirements of science, and not in- 
dicated by rules of utility or good construction." Will 



shellac varnish if desired. 2. Will the same materials 7°° please give the scientific reasons for this constrnc- 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request thatcorrespondents, in refemng 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or th» pumber 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. 

Persons desiring special information which Is purely 
of a personal character, and not of general interest, 
should remit from $1 to {5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such Information without remuneration. 

Any numl>ers of the ScrsNTiFio fi jcerican Suffle- 
HENT referred to in these columns may be bad at this 
office. Price 10 cents each. 



do for staining butternut gnnstock? Is it best to use 
vamlshor shellac afterf A. Yes, if the wood is free 
from oil. 8. Also please tell how to make a hand 
mirror, (bat Is.what will I put on the back f orreflcctingf 
A. See SciENTiFio Akerioak Sitfplexent, No, 105. 

(5) D. T. J. asks for the number of pounds 
pressure per square inch from twenty to forty feet head 
of water. A. A column of water one foot in height pro- 
duces a pressure of about 0433 lb. per square inch. 

(6) J. E. S. asks: Is there a receipt for soft- 
ening cast iron so that it can be driUedr I have used 
quicklime and it had no effect on sleigh shoe. A. To 
get a good effect from the lime, yon must have a large 
quantity, that is, sufficient to prevent the radiation of 
heat from the Iron after it is immersed in it Try heat- 
ing the shoe and leaving It in the fire until the fire dies 
out. 

(7) L. II. D writes: In the preface to " The 
Pioneers," Appletons' edition, page xlil., occurs the 
following: " It is worthy of remark that one of 
the most ingenious machines kno?m in European art 
is derived from the keen ingenuity which is exercised 
in this remote region." What machine did Mr. Cooper 
allude tot— [Perhaps some of our readera maybe able to 
answer Mr. D.'s question,] 

(8) J. D. H. asks: What are the propor- 
tions of the ingredients of a bichromate battery? A. For 
Information concerning batteries see Scibntu'ic Ahebi- 
CAS Sdppleuents, Nos. 167, 168 and 169. 

(9) C. W. H. asks: What is best to use 
for whitening belts worn by the milltlar Something 
that will not rub off. A. If not enameled, rnb them 
thoroughly with chalk reduced to impalpable powder 
and a trace of sperm oil. 

(10) N. A. C. asks how to clean nickel- 
plated brass or iron which has become coated with I 
burned grease and dirt, without injuring the nickel snr- 1 
face. A. Boil in strong solution of potash or soda, i 
rinse in water, and rub first with moistened and then ' 
with dry rouge or chalk. { 

(11) J. W. W. asks: 1. What degree of j 
centigrade Is water at its greatest density? A. 4°, 3. 
How is the degree of centigrade converted into Fahr. 1 , 
A. See SciENTn'id Ahebican Supplement, No. 141. ! 
3. What would the degree of 4° centigrade be if con- 
verted into Fahr.f A. 39'2», 



tionf I have k)ng supposed there must be some cause 
not apparent for this style of boiler. A. From the de- 
sign of the machine as a whole, the parts attached to 
and depending upon each other. 

(18) N. M.— Professor W. R. Brooks, in 
Sural New Yorker, gives the following simple but 
very effective smoking arrangement for all kinds of 
meats, especially bams, shoulders, and bacon. The 
smoking Is effected in a very thorough manner and In a 
short time. The nTiter had for this morning's break- 
fast some bam which was smoked lu a contrivance 
precisely similar to this, in six hours. The ar- 
rangement can be made by any one without the least 
trouble, and it Is sure to " work " every time. The 
sketch almost explains itself. The device consists of 
the barrel. A, of any suitable size. An ordinary fiour or 
apple barrel will smokef onr or five moderate sized hams 
or shoulders. Both heads arc removed and a movable 
cover provided for the top. This may be of boards, or 
an old oil clotli or tight blanket will answer. A short 
I trench iedng, in wliioh is laid a length of old stove pipe, 
B. A larger excavation, C, is then made, in which a pan 




^^V 



of bnmlngcobsorchipscanbeplaced. This iscovered 
by a tightly fitting plank, D. One end of the stove pipe 
communicates with this excavation; over the other end 
the barrel is placed, the earth banked up around the 
bottom of the barrel and over the stovepipe, to keep 
ail tight, as plainly shown in the cut. The meat may be 
suspended from a stick laid across the top of the barrel, 
and then all covered tight withfta oil cloth or blanket. 
On placing a pan of smoking cobs or chips in the place 
provided, the smoke passes through the stovepipe Into 
the barrel, filling it with a dense, cool smoke. Should 
the support of the hams, etc., break, the latter cannot be 
hurt by coming in contact with the fire or ashes, as 



(12) A. B. C. asks : What is the best method sometimes happons in the regular smoke house. 



(1) W. asks: 1. How large or what sized 
spool, silk insulated copper wire No. 35, mnst one have 
to obtain the best results in making a pair of bell tele- 
phonesf A. The spoolshonldbe about f( inch long and 
IH inch diameter, 2. Is it absolutely necessary for the 
spool to fit close npto the magnet, o r mnst the wire be 
wound directly on the bar? A. The spool should fit the 
bar, and it should be very thin, so that the wire may be 
as near as possible to the magnet. 3. Will common an- 
nealed iron, such as is used for self -binding harvestera, 
do for a line for working telephones from one half to 
three miles? A It is not huge enough. Use No. 12. 
No. 10 is still better. 

(2) F. P. H. asks (1) how to make nitrogly- 
cetine lnqmuitltIe8of,iay,G01bs. A. To 33 parts of an 



of cleaning and polishing old copper coins which have 
become badly coated with dirt and oxide ? A. Boil them 
in a strong aqueous solution of caustic soda, rinse in 
soft water, and dip bright in nitric acid, and quickly 
rinse again. Polish with a little putty powder, rouge or 
tripoil, 

(13) C. L. writes: 1. I have made two 
electro-magnets which, when connected with the battery, 
are very strong, but retain the magnetism for several 



(19) W. H. asks: Will you please tell me 
the composition of the mixture with which mani- 
fold paper is prepared, and what keeps the black from 
rubbing off on tlie hands? A. Melt together one part of 
beeswax and 6 or 7 parts of good lard, and add to the 
fused mixture sufficient lampblack. Rub this mixture 
Intothe paper placed on a heated Iron plate. Then pass 
between heavily weighted rollers to remove excess. 

(20) R. F. B. asks for the method of pre- 



days after being disconnected. Please let me know i paring what is known as "bottled light." It is used by 



cause and remedy. A. If the armature of a mag- 
net is left In contact with its poles dnnng and after 
the rupture of the electric current, the magnetism 
will be retained. If the cores of the magnets are not of 
the softest iron, they will retain more or less mag- 
netism. 2. Is " bichromate battery." described In Stjp- 
nxiairt No. 169, suitable for telegraphing purposes? A. 
If you refer to the Orenet, It Is not sufficiently con- 
stant. 

(14) F. S. asks (1) how to construct an 
electro-magnet of about 4 lb. sustaining power, and how 
many cells of gravity batteries it will take to run it? 
A. Take a ^ inch bar of soft iron, 8 Inches long, bend 
it into U form, with the arms about 2 inches apart. Wind 



the watchmen in Paris to give light in places where ex- 
plosives are stored, A. Agitate a few fragments, about 
the size of peas, of clean phosphorus, with about 3 fiuld 
drachmsof pure olive oil, hot enough to melt it. Then 
close the fiask, which should not be more than one-fifth 
full, with a glass stopper. When required (or use agitate 
and remove the stopper for a minute. 

(21) " Subscriber " asks : Is there en elec- 
tric light that would be suitable for lighting a mine; It 
so what would be the cost? The mine is about 200 feet 
deep and 600 feet long. Want to light the bottom when 
the men are at work. A. There are several electric 
lights that would answer your purpose. Consult onrad 
vertising columns, or insert in the ScnroTiFic Ameki- 



on each limb of the U 8 or 10 layers of No. 18 wire. | cam an advertisement for proposals to light your mine. 
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(22) Chemist asks if there is known any 
chemical or combination of chemicals which. If applied 
to the hair of the head, will turn it gray, without produc- 
ing any injurious consequences. A. We know of 
notbinK that we can recommend for this purpose. 

(23) S. W. C. writes: In your paper for 

February 1, 1879, page 75, No. 14 of " Notes and Queries," 
you state that a strong aqueous solution of tannic acid 
wlli restore faded writing on parchment. Wonld that 
work on paper? A, Yes. 

(24) W. M. asks what is the best varnish or 
paint for iron tanks, to protect them from rust. Would 
like to get something that will not scale off. Would 
paraffine applied to the Iron hot, stick well and stand 
for a long period? A. Coat the dry tank with genuine 
aspbaltum varnish, and when this has nearly dried, 
with melted paiafflne. Let the vamish harden thor- 
oughly before filling the tank, 

(2.1) L. M. 0. asks how to make a gold 
bath for plating, so that he will get a dark gold deposit, 
and how many Bnnsen's elements are required. A. See 
" Electro gilding," p. 2540, Scuntific Akbbioan Sup- 
FLEUNT, No. 160. 

(26) J. B. asks what chemicals are used in 
fire extingnishers. A. Usually a strongaqneons solution 
of carbonate or bicarbonate of soda and strong sul- 
phuric acid. 

(27) W. H. G. 8. writes: I have a large 

quantity of small malleable iron castings: I wish to cop- 
per ihera. How shall I do It? A. See SoiXNTiric Aiisbi- 
CAN, vol. 39, p. 75 (83). 

(2t)) J. P. asks: 1. Is there any way of 

making artificial stone without kiln drying; Is there any 
treatise on the manufacture? A. Yes; consult patents 
88,202, 82.731, 105,132, 100,944, 100,945, 101,253, 118,477, 
119,.3»4, 150,179, 167,511, and 155,176. See Haj. Oen. Q. 
A. Oil Imore's " Practical Treatise on Coignet Beton and 
other Artificial Stones." 2. Bare the postal depart- 
ment found a satisfactory canceler ? A. We believe 
not. ,. 

(29) C. H. asks: What w as the first steam- 
ship to cross the Atlantic? Was it the Savannah of 
New York in 1819 or a vessel from Liverpool In 1817? 
A. Savannah, 1819. 

(30) F. H. B. asks how to make a glossy 
blue japan for tin. I tried white vamish added to bine 
dissolved in linseed oil and spirits turpentine, but the 
color was dingy and the mixture muddy. A. Grind 
bright Prussian blue or smalt with pale shellac or mastic 
vamish. 

(81) H. L. asks: What wire gauge is re- 
ferred to in giving the size of wire need on the dynamo- 
electric machine described in ScnNTinc AmBicAN 
SuTFLSiasT, No. 161? A. American. 

(32) J. A. S. writes: 1. Give size and ma- 
terial (metals, etc.) of the Righi telephone (dimensions 
Of each part). A. The construction of the Right tele- 
phone is described on p. 186 of current volume of the 
SciENnrip Akebioan. The dimensions given In the 
engraving are correct. The diaphragm may be of 
wood or metal, or a membrane may be used. The spring 
may be of brass or steel. 2. Where ore the connections 
made? A. One wire is connected ivith the spring, the 
other with the metal attached to the diaphragm. 

(83) J. W. W. asks (1) how lead pipe is 
made. A. By forcing semi-melted lead by hydraulic 
pressure, through a die, in which, concentric with its 
walls, is supported a core. The process Is analogooB to 
that of tile making. 2. How is iron gas pipe made? A. 
By passing strips of iron heated to a welding beat be- 
tween rolls having semicircular grooves. The pipe is 
formed and welded over a mandrel as it passes between 
the rolls. 

(34) R. E. H. asks: Does the Gatling gun 
send all its shots to thesame point, or do they scatter? 
A. It may operate either way. The gnnner, by giv- 
ing it a lateral motion, may scatter the bullets to almost 
any extent. 

(35) J. H. P. asks by what process he can 
extract nicotine from tobacco. A. Tobacco leaves are 
digested for 34 hours, and repeatedly, with water con- 
taining sulphuric acid , pressed, and the liquid evaporated 
half down. It is then distilled with caustic potassa, 
and the nicotine exhausted from the distillate by ether. 
The ether Is removed from the ethereal solution by 
evaporating, finally elevating the temperataie to 140° C 
(=284° Fob.). The nicotine, which is still impure, of a 
brown color, is distilled slowly at 180° C (=356° Fab.) 
Inacnrrentof dry hydrogen over quicklime. Some va- 
rieties of tobacco yield as much as 7 per cent of nicotine, 
Havana only 2 per cent. Nicotine tums brown and Is 
partially decomposed in contact with air. 

(36) F. H. N. writes: You told in a late 
paper bow to cut off water gauge glasses for steam 
boilers. I suggest a better plan. Take a small roimd file. 
Insert it in the glass, and hold your thumb for a gange 
as to the length you want to cut off, then scratch around 
and the thing is done. 

(37) M. McL . asks (1) how gas is made, and 

of what material, at the Municipal Works, foot of 44th 
street. Is it made from water? My friend contends 
that it is made from water; I say that it is not possible 
even in this age of science. A. Yes; when superheated 
steam is passed slowly through a large body of ignited 
carbon (coal) it parts with its oxygen to the latter. The 
resulting gas — composed chiefiy of hydrogen— and car- 
bon monoxide— has very little Illuminating power, but 
this is remedied by introducing a small quantity of the 
vapor of some rich hydrocarbon — as naphtha — into the 
retort with the gases. 2. Also what is meant by the gov- 
ernor room in a gas works. A. The govemor is an ap- 
pliance by which a uniform pressure Is automatically 
maintained as the gas passes from the reservoirs or gas 
holders to the street mains. The room where the gov- 
ernor stands is called the govemor room. 

(38) D. C. asks: 1. What is the tempera- 
ture of a vacuum? A. The temperature of bodies within 
a vacuum under ordinary ciroumstances varies with the 
temperatore of sniroonding bodies, the inclosing walls, 



etc. 2 . What 1 s the recipe for making a brilliant black 
Ink used In fine pen work? A. See answer No 15, p. 
218, current volume Scmmno Aiikbican. 8. Which 
is the best steam engine govemor in use? A. There are 
several govemors that seem equally good. We are un- 
willing to decide between rival mannfacturere. 

(39) G. L. L. asks: 1. What can I use to 
coat the Inside of a wooden box for holding stiver plat- 
ing solution? A. Line the vat with sheet lead, and give 
the latter several good coats of a melted mixture of 
eqaal parts of genuine aspbaltnm and gutta percha. 2. 
What kind of wood Is the best to make the box of? 
A. Cypress Is among the best. 3. Is the Inclosed sam- 
ple of rubber the kind that is used tor making robber 
hand stamps, and will I have to vulcanize it after taking 
It from the mould? If so what Is the most simple pro- 
cess? A. Yes; see pp.48and IDS Scmnmo Amkbican, 
vol. 89. 

(40) W. G. W. asks: 1. What will make 
hair grow, such as beard and moustache? A. Keep the 
system In a vigorous condition and the skin clean. 
Bathe the parts frequently with cold water containing a 
small quantity of tincture of cantharldes. See "Hy- 
giene of the Hair," by Professor Erasmus Wilson, Sci- 
BMTmo AmBicAit ScFPLsnEHT, No. 110. 2. What will 
tum it black or dark, not instantly, but slowly? A. The 
diluted juice of the bulls of green walnuts (Panlns 
iBgineta) is commonly employed. 

(41) C. H. H.. writes: 1. Take two round 
balls of precisely Hie*Bam^ size, one being, say, four 
times heavier than the other, and let them both drop at 
the same time. Will the heavy ball sfiike the earth any 
quicker than the light ball? A. In air the heavier body 
would reach the earth first. 2. In the Scuntific 
Amsbicam of February lS,in the article headed "Oallleo's 
Museum " by H. D. Oarrlson, It is stated thatall bodies 
la-ge or small, dropped from an elevation at the same 
time, will reach the earth at the same time. Is this so? 
Please explain, as I think the atmospheric resistance 
wonld be greater in the large body than in the small. 
A. In a vacuum all bodies would fall with the same 
velocity: In air, the action is modified. 8. In query 
February 1, in answer to E. W. in directions for making 
a Leyden jar, he is told to coat an ordinary candy jar 
with shellac and then coat with tin foil inside and out. 
This I have tried by putting three or four layers of .shel- 
lac on first, and then coated both inside and out smoothly 
with tin foil, and yet the jar will not work. Please give 
me the reason. A. Jars for this purpose should be of 
green glass. Flint glass Is not a good Insulator. Yon 
should also reject a jar which has the slightest crack or 
flaw. 

(42) B. W. asks if an electrical plate ma- 
chine and a battery of Leyden jars will work an elec- 
trical pen, as well as a Bunsen battery? Or tolerably 
well? A. No ; the dlschaige of sparks is not suffi- 
ciently rapid. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

W. U. S.— Itls the pollen of the pine (Finns strobus). 
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Abdominal appliances for movement cure, D. T. 

Gale 218,OM 

Advertising caster, J. H. Flynt 21S,0tl 

Alarm lock. T. N. Roberts 213,249 

Artist's kit, W. H. Brownell 213,166 

Axle and box, vehicle, O. Roblrds 213,071 

Axle box, car, W. W. Worswlck 213,062 

Axle, vehicle, E. B. Lincoln 213,117 

Balls, machine for making pail, L. Williams 213,061 

Baker's cabinet, W. L. Allen • 213,199 

Ballot box, J. Powell 213,133 

Barrel chock, 0. 8. Jewell 213,203 

Batting, package of cotton, O. M . Hamlin 213,046 

Beads, stringing, 8. M. & J. C. Lewis 213,215 

Bed bottom, A. C. Langwortby 213,115 

Beehive, J. J. Lawson 213,212 

Beer pressure regulator, M. TichiiKl 213,148 

Bell, gong, J. S. Crane 213,176 

Birdseed reserTolr,0. W. Taft 213,145 

Bine, mannfacture of Prnsslan , L. Graf 213,189 

Boatlowerer and detacher, W. A. Brice 213,165 

Boot and shoe, L. Ijoeser 213,217 

Boot and shoe heel stiffs ners, machine for crimp- 
ing, M. H. Hall 213,191 

Bootnpper, S.A.Robinson 21!,2M 

Boot and shoe manufacture, W. R. Miller 313,231 

Bow and arrow, Wright &Thome 213,0S3 

Box catch, A. Gaertner 213,102 

Bracket. O. A. Bingham 213,034 

Bread box, W. G. Jones 213,306 

Brick, etc., kiln for burning, N. Lodge 213,216 

Brickmachlne. J. C. Anderson 213,069 

Bridge construction, E. Williams 213,1M 

BrldlebltforhorseB,G.D. Dudley 213,099 

Buckle, harness. J. P. Btsley 213,!00 

Buckle, trace . H. Persels 213,063 

Buffer spring, W.M. Betts ... 213,032 

Calculator, tax, R. L. Mndd 213,234 

Candlestick, J. FMck 213,184 

Car brake, R. O. Chatterton 213.171 

Car brake, A. Weymouth 213,153 

Carconpllng, Maxblmer A; Tmbey 218.122 

Car coupling. J. C. MoCoUnm 213,065 

Car, railway band, G. S. Sheffield 213;!54 



Car wheel, S. L. Wlegand 213,710 

Carriage boot clasp or fastener, A. O. Snell 213,296 

Carriage IMW rest, J. E. Reeves 213,248 

Casting mould boards, W. J. Adams 213,027 

Catafalque, E. H. Parker 213,130 

Chum, S. O. R. Harris 213,195 

Chum, A. Muller 213,127 

Circuit closer lock, C. H. Pond 213,064 

aothes horse, H. 8. Thompson 213.018 

Coat and bat hook, E. E. Stow 313,260 

Cock, gauge, T. R. Bingham 213,083 

Collar cap press, G. Chamberlln 213,170 

Colter, wheel, J. Lane 213,049 

Colter, wheel, T. Pates 213,061 

Com sheller, S. M. Masele 213,120 

Coraet, C. H. Canon 213,094 

CrlblMige box, M. Greenspeoht 213,045 

Cnrtaln fixture, R. D. Whitaker 213.269 

Dental drill. C. Poor (r) 8,624 

Dental engine hand piece, B. S. Brown 213,161 

Dental plugger, H. Richmann 213,184 

Domestic boUer, 8. W. Bradley 213,036 

Door bolt, Falrchild ft HaielUne 213,182 

Door spring, T. W. Hill 218,199 

Draught attachment for vehicles, G. A. Hall 213,190 

Dustpan, W. w. & F.B. Mix 213,232 

Electro-magnetic engine, C. T . Mason 213,220 

Elllptlcsprtng, H. C. Lndera 213,218 

Elliptic springs, ear bhinks for, W. Evans (r) 8,612 

Fan, automatic, T. J. Bottoms 213,164 

Fan, automatic, J. Watts 213,266 

Feather renovator, '1'. F^ McBrlde 213,223 

Fence liarbs from wire, cutting, J. Nelmeyer 213,237 

Fence post. Iron, 8. Metiler 213,664 

Fertiliser distributer feed cnp, Marks ft Jessnp.. . 213,093 

Filecaseorbox, 8. Duryee 213,040 

Fllt«rlng seml-flnlds under pressure, apparatus 

for, Needham and J. ft J. Kite, 2d 213.236 

Firearm, revolving, P. Mauser 213,221 

Fire extinguisher, E. C. Leffeits 213,116 

Flour and meal chest with sifter, H.S.O.ftH.B.Bay 213,069 

Flour commode, J. Johnson 213,206 

Flour mill dust collector, C. C. Washburn 213,191 

Fruit drier, Moore ft Bruner 213,233 

Fralt gatherer, G. G. B.Greenwood 213,105 

Furnaces, apparatus for supplying fuel to boiler 

and other, J. Proctor 213,067 

Game apparatus, C. G. Knight 313,309 

Game indicator, Jones ft Osgood 213,113 

Gate, F. P. Gladfelter 21S,1S; 

Gate, Maddox ft Humphries 213,119 

Grain and middlings separator, W. H. Rhodes .... 213,070 

Grain separator, J. AUonas 213,158 

Grate, G. B. Merahon 213,228 

Grater, nutmeg, W.Nash 213,asO 

Grlndlngmlll.J.W. ft S.J. Woodcock 213,273 

Grinding mill burr, M. F. Connett 213,175 

Harness, C. S. Pleraons 213,246 

Harvester, C. P. Gronberg 213,106 

Harvester pitman connection, W. B. Dunning 213.039 

HaU of straw, palm leaf , etc., C . M. Osgood 213,240 

Heat and ventilation, producing, M. A. Btaepard. 218,138 

HltchlBg bur, A. L. Andrews 213,064 

Hop press, J. E. MoCabe 213,123 

Horse bit, J. Stanley 213,268 

Horse hampering pad, W.E. Washbum 213,i65 

Hose coupling, A. Work 213,274 

Hydraulic elevator, S. Swarti 213,143 

Hydro-motor, E. Fleischer 213.101 

Ice makers, cell for tanks of, F. N. Mackay 213.219 

Insect trap, W. J. Qulnn 213,063 

Insect destroyer, L. C. Root 213,291 

Insect destroyer, O. Mueller 213,236 

Iron and steel by magnetism, ascertaining the 

density and tensile strength of, A. flerTlng.. . . 213,19; 

Knockdown cbalr, W. W. Hopkins 213,111 

Lamp.D. Lubin 213,062 

Lamp, Stlneman ft Flack 213,141 

Leather buffing roll, W. Place 213,247 

Leatherplping, Z. M. Lane 213,211 

Lever, device for placing the working of more 

than one engine or mechanism under the con- 
trol of a single, H. Wadsworth 213,079 

Life preserver, F. Q. C. Weir 213,152 

Lock, J. Sargent 213.292 

Locomotive and dummy engine, B. D. McCracken 213,224 

Loom shedding mechanism, O. W. Kenlson 213,208 

Loom shuttle, C. L Kane 213^ 

Loom shuttle, metallic, Beattyft Edwards 213,061 

Loom shuttle motion, A . Faulkner 213.183 

Lubricator, E. F. Gordon 213,104 

Malt liquors, preventing galvanic action in the 

manufacture of, Strater, Jr., ft Rueter 213,142 

Mash from whole kernels, process and apparatus 

for preparing maiie, C. A. O.ft G. A. P, Bohm. 213,092 

Match safe, E. H. Whitney (r) 8,621 

Measure and funnel, liquid, C. T. Pettibone 213,244 

Measuring tank, liquid, W.Baldwin 213,161 

Metals, paper, etc., for protecting, S. C. Eaton.... 213,100 

Moulder's tool, G. Sheed 213,013 

Musical Instrament, O. H. Amo 213,160 

Nail driver, B. M. Bldelman 213J62 

Noule for hardening dies, J. B. Harmsteaa 213,194 

Nursery chair, W. E. Harrison 213,106 

Organ blow pedal, J. H. White 213.268 

Overalls, U. F. Woodward (r) 8,617 

Pan former, T. R. Morgan, 8r 213,126 

Paper bag machine, triangular, Nugent ft Bums. . 213,060 

Paper cutter, A. Beck 218,089 

Paper, expansible and oontnotible core for rolls 

of, J. P. Vienot 213.262 

Pea sheller, J. Budd 213,168 

Picture frame attachment, H. A. Peaalee 213,131 

Picture support, V. Vliet 213,263 

Pipe coupling, A. 8. Brownell 213,037 

Planer, road, J. P. Lafetra 213,210 

Planer and matcher, W. H. Doane 213,180 

Planter, convertible com, A. Itunstetler(r) 8,614 

Planter.oora. J. U. Brownwell. 213,008 

Planter, com, 8. Page 213.241 

Phinter.seed, W. J. Mercer 213,227 

Planter, seed, J. H. Morgan 213.067 

Planter, seed, J. Preston et al. 213,066 

Plateholder, V. Vliet_ 213.264 

Plow, A.(3oodyear 213,188 

Plow.Q. D. Loomis 218,051 

Plow, G. W. McDanlel 213,225 

Plow, A. W. Tucker 213,149 

Plow attachment, wheel, J. R. Omunlns 213,178 

Plow, hill side, w. E. Connelly 213,065 

Plow, rotary gang, N. Palmer 213,242 

Printing maohlne, cylinder. H. B. Denny 213.096 

Pulley for traveling cables, supporting, O- H. 

Jadwln (r) 8,619 

Pulverizer, ground, E. D. Fink 213,189 

Pamp base, vacuum, O. Payne 213,348 

Pnmpliig fluids, gaaea, etc., oomponnd valve for, 

L. O. Oossett 313,186 

Railway frog, E. H. Johnston 213,201 

Railway ran, M. R. Perkins 213.182 

Railways, destroying vegetation on,L.B. Simpson ilMSS 
Raising heavy bodtea, T. C. Naramore 213128 



Rocking cbalr, W. H. Homan 213jse 

Roofs, construction of, J. Boyd 2:3.035 

Roving machine fliere, G. J. Hazard 213.196 

Rowlock, I. H.Wright 213,123 

Rubber roller for clothes wringers and other pur- 
poses, vulcanized, G. H. Hood 213.110 

Ruling machine, paper. J. C. Forman 218,012 

Saw, cotton gin, J. E Carver 213,169 

Saw sharpener, gin, P. Armstrong 213,198 

Sawing machine, band, C. H. Mayo 213,222 

Scales, weighing, F. D. Payn 213X162 

Scoop and sifter, flour, J. R. Hughes 213/M7 

Seed drill, S. W. Baid 213,068 

Seed dropper, J. M. Forden (r) 8,613 

Seed treater, W. B. Fisher (r) 8,619 

Service box and valve for closet cisterns, E. W. 

Meyer 218J30 

Sewing machine, G. 8. Darling 213,036 

Sewing machine, J. N. Tarbox 213,146 

Sewing machine, L. Dustlu 213,181 

Sheet metal box, D. M. Somers 213,074 

Sheet metal pipes, grooving, C. Letterman 213,214 

Shingle cutter. W.Goldle 213,103 

Shipping case, H. S. Spiague .«. 213,140 

Shutter bower and fastener, T. B. Rogers, Jr. (r). 8,616 

Sink trap, J. T. Bladen 213,163 

Slate frame. H. L Andrews 213,028 

Spark arrester, J. L. Jacobs 213,112 

Speculum snpposltor, D. T. Gale 213,0<3 

Spokcshave, C. Spring 213.2!n 

Stamping mill stem guide. Crane ft Ra up 213,177 

Steam engine regulating device. C. C. Jenkins — 213,262 

Steam engine, rotary, J. H. Damgh 213.096 

Still, oil, C. Alvord 213,157 

Stocking supporter, A. B. Sbaw(r) 8,622 

Stone, artificial, H. Bacon 213.067 

Stone, artificial, T. P. llaU 213.107 

Stool, camp, 8. N. Stewart 218,263 

Stove, steam cooking, J. Ashcroft 213.029 

Stoves, laundry attachment for, B. Swift 213,144 

Straw cutter, T. B. Shaw 213.253 

Stuffing box for valves, etc., J. O'Meara 213,239 

Sugar liquoring apparatus, E. Langen (r) f ,620 

Swing, O. Unzlcker 213,190 

Syringe, agricultural, P. C. lycwis 213,090 

Tables, fly fan for, J. E. Ranger 213,193 

Tapper for Inrrels, etc., J. H. Armstrong 213.159 

TasBel,muff, M. SUberateln 213,139 

Telegraph, automatic fire alarm, J. H. Guest (r) . 8,til8 
Telegraph Instrument, fire alarm. C. H. Pond'.... 213,066 

Telephone, electric speaking, A. O. Bell 213.060 

Thill coupling. J. McDermott 213.226 

Thimble and bread cutter, A . Mcintosh 213,124 

Tinware vessel, W. G. Moore 213,066 

Tobacco dresser, C. R. Messlnger 213.229 

Towing canal boats, H. Stevenson 313,076 

Truss, Wllklns ft McLean 213,271 

Tmss pad, N. Jones (r) 8.623 

Twine holder, O. H. Stedman 213,075 

Valve, balance puppet, L. U. Bartlett 213,060 

Valve gear, G. E. Tower 213.281 

Valve, vacuum, N. C. Locke 213,118 

Vaporbumer. Z. Davis 213,097 

Vapor burner, J. S. Kellogg 213,114 

Vault, burial, S. G. Mans 213,121 

Vegetable cutter, T. Tschanun 213,147 

Vehicle spring, S. S. Cloar 213,172 

Vehicle top prop, C. F. Odell 213,129 

Velocipede, Hinckley ft Culver 213,109 

Ventilating and sewer connection for houses, W. 

Plckhardt 213,2t5 

Vessels, constructing hulls of, T. Lee 213,213 

Vise, B.W. storey 213.077 

Wagon reaches, rab Iron for, A. B. Webster 213,267 

Washing maohlne, T. S. Anway 213.086 

Watch, stop, U. A. Juvet 213.043 

Watchman's detecter, G. H. Roth.. 213,072, 213,136, 213,136 

Water elevator, A. W. Coates 213,173 

Water gauge and alarm, O. Collier 213,174 

Water to tanks, macblneryforregulatlng thesup- 

plyof, K.ftD. KMurcblson 213,058 

Water wheel, turbine, J. T. WUder 213.080 

Wtatffietree, T. S. HUl 218,198 

Whiffietree hook. O. W. Jackman 213.201 

Whip socket, O. B. North 213.238 

Whip socket, E. W. SooU 213.137 

Whistle, steam, F. A. Wood 213,272 

Window screen, W. H. BetM 213,091 

Wood, bending thin sheets of, T. B. De Forest.... 213,179 
Wrench for inserting bung bushes, D. Ackermann 213,006 

TRADE MARKS. 

Bitters, Hart ft Myers 7,100 

Boots and shoes, A. MeyerftCo 7,066 

Certain medicinal preparation, Billings, Clapp ft Co. 7,101 

Coal, Akron Iron Company 7,090 

Cologne water,0. W. Williams ft Co 7,081 

Com flour. Glen Cove Staroh Manufacturing Com- 
pany 7,108, 7,104, 7,106 

Edge tools, Collins Company 7/194 

Guano, phosphate, or other fertilizing compositions, 

R. W. L. Rasin ft Co 7,087 

Horseshoe nails. Anvil Nail Company 7,099 

niumlnating oils, H. B. Rlggs 7.068, 7,083 

lAundry bluing, L. H. Thomas 7,066 

Lanterns, Buckeye Lantern Company 7,007 

Lubricating oils, J. P. Weeks ft Co 7,066 

Lubricating compounds. Dean. Gracey ft Co. 7,106 

Medicinal preparation, P. Davis et oi 7,002 

Medicated fralt, E. GrlUon 7,107 

Needles, Llebenroth, Von Anw ft Co 7,093 

Refrigerators, D. EddyftSon 7,102 

Wblsky, J. 8. FIncbftCo 7,098 

DESIGNS. 

Bnrial caskets, M. H. Crane 11,070 

Carpet, H. Horan 11,060 to 11,062 

Carpet pattern, A. Heald 11.063 

Funeral ornament, C. H. Learned 11,064 

Handkereblef, A. Tilt 11,068 

Heating stoves, H. A.Wood 11,072 

Ornamental chain links, D. S. Spaulding 11,071 

Pencil cases, O.S.Clark U.OW 

Pencil cases, C. L. Downes 11,069 

Show cases, H. R. Brown 11,058 

Stocking, G.Branson 11,059 

WaU papers, F.Mencke U,0e6, ll,0e7 



EnKlIsIi Patents issued to Americans* 

From Mareh 11 to Maroh 14, Inclusive. 

Arehery. W. H. Wilght et ol.. Rocbes^r. N. Y. 

Carding machinery, E. A. Dick. Washington, D. C. 

Carding machinery, W. C. Brsmwell, Bf de Park, Mass . 

Cooking apparatus, W. Plckhaidt. New York city. 

Electric light, C. F. Brush, Cleveland, Ohio. 

Fog signal compass, W . Hughes, San PiHnclsco, Cal. 

Locks, H . Rogers, New Haven, Conn. 

Meters, liquid, J. F. de Navarro et oI., New York olty. 

Pumping engine, G. F. Blake, Boston, Mass. 

Sewing machine, G. W. Hooper, New York ctty. 
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IniildeFaan, each InienloB • • • 73 ceiits ■ line. 
BacB Fatre> each Insertloo • • ■ • Sl.OO a line. 

(About eight words to a line.) 

BruTravinga may head advertitanaUt at the tame rale 

ver line, iy rMomrrrrunt , at the letter prett. Adver- 

iiKrnenit miut be received atpuMcaUon cffieeai early 

a.' Thursday rnomitig to imwir to nact ttme. 



founded by Mathtw Carey, 11H9. 



BMRFS 




FOR PRACTICAL MEN. 



Onr Dew and enlaiged CATAt/OOUl ovPbaciicalans 
Sci ENTirrc Books, 96 pegeB, 8to ; a Cats logue of Books 
on Dyeino, Calico Puintino, Weavi.no, Conos and 
Wooi.KN MANUFArruiiE, 4to ; Catalogue of a choice 
collection of Practical, SrisNTinc, and Economic 
Books, Uo , List of Books on Steam and thi Btbah 
Enqive, Hechamcs, Machinery, and Ensineehino, 
4to. List of Important Books on Hbtalluroy, Met- 
als, Strength or Hatekials, Chemical Analysis, 
Assaying, eta, 4to; two Catalogues of Books and 
Pamphlets on BociAi. Science, Political Econ'0.my, 
Banks, Hui>L-LATioN,PAUPERiSH,and kindred subjects 
■ent free to any one who will forward his address. 
HENRT CABET BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphla. 



FOR SALE— DICING MACHINE. SMALL 

Suare check pattern. Price tlSO f o. b.; would cost new 
n. Also twc calender machines. Price t7S each; would 
cost new over $200 each. Address _ 

C 0. PECK, West Bloomfleld. K. T. 



PENSIONS procured upon reasonable terms by MILO 
B. STEVENS & CO., Cleveland, Ohio. Established 1S64. 

THE FORSTER-FIR- 

MIN GOLD AND SILTEB 
AHALOAMATINO COMF'T 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers tne mercury rapidly. 
Apply as above. 




IMPORTANT FOR ALL CORPORATIONS ASD 
MANF'O CONCERNS. -Hnerk'a Wateh- 
mau>a Time Detector, capableof accurate lyoon- 
tmlling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. HUERK, V. O. Box 979, Boston, Blaaa. 
Beware of buying Infringing Detectors. 



?3c. Photograph of Self-Playing Organ Attachment, 
lays any music In any key. Address B. F. O'MEILL, 
Storm Lake, Iowa. 



BALDNESS.— BY GEORGE H. ROHL, 

M.D. A brief but Highly TTsefnl paper, showing the 
causes of Baldness, bow Dandruff Is produced, why the 
Ilalr falls off, witb explanations of Eatosi's Prompt and 
Effectual Remedy and Kecipe for the same; together 
with DIreotlons and Oeneral Advice for Preventing 
Baldness, Restoring and Preserving the Bulr. This is 



one of the most Useful, Pnotloal, and f atiable Tapers 
concerning the Treatment of Baldness ever published. 
Contained In 8l'Pple.vent 161. Price 10 cents. 



CURED ! ! 



1^1 IS AnlntalUMauii DBC 
^ ^ ^H ^VremedyforFitaiEpileiio or 
FrIIIdk Sick neaa, wanaoted to effect* ipeedy and 
FermanentCnn. "A Free Bottle" of my n- 

Downed speclllc and a valuable Treatise sent to any 
■offerer Bending me his Post-offlce and Express 
R. H. O. ROOT, 183 Pearl Street^ H. Y. 



Address. Dr. 



Baker Botary Pressure Blower. 

(FOBOID BLlSt ) 

Wamnted rapeilor to any 
other. 

WILBBAHAM BEOS. 

2S18 Frankftocd Ave. 

Fbiladxlfhia 




0old oa SdaystFlAl berore paynonti Xh* 

MERRIAM 

TELEPHONES. 

Perftet Boond trsnamltters. and the only Acoii»> 
ticTelephoneathat can be used around angle* with undimin- 
ished power. Patents how pihdiito. With our new 
IMaphra^ Insulators the ttckinc Of » vr»Cch hu 
been plainly heard a taandred Teet around 4 sharp 



anjri ea. Noi. 1 and 2, for ordinary lines, with BOunder,$2. 
uid9.1.00 per pair. Line material at low pricea. ," * 
omall and conTeaient tnatmment for DeafPervons* en- 



abling them to hear the least sound, %\JO to 98^ per pair. 
The superiority of these fnstrvments over the ear trumpet 
needs no demonitntiiHi. We olalm thatoor Telephonesaia 
the beatandcbeapeat made, and the fhetthat we are wU- 
lingto send them on trial i s s uffl dan t fuaraa tee that they 
are as represented. Thex eonCiUB ao InfHnse- 
meaton any patent* For fkill partfcnlan address 
The Merr1aoiMaavfhetafW|rC}onpaay« 
BTo. 4 JSzchance Place. JBoeten. 



THE BI88ESTTHIN8 OUT.^^llSS 

free. Address E. NA80N, 111 Nassau St., New York. 




PIRJIT gPARI-ARBISTElL 
8-H.P.Mounted, S6S0. 

!S r Z .JI2- 2-H.P.Eurel<a,$IBll. 

12 " " 1000. 4 " " '260. 

Send for our Oreulart. 8 " " 3B0. 

B.W.Pa;Fne&Son8,Ooming,N.Y. 

state where you taw thlt. 



The George Place Machinery Agency 

machinery of Every Description. 

131 ChUDben tud lOS Beade Streets. New ^ork. 



RUBBER BACK SQUARE PACKING. 

BEST IM TIIE WUaiiD. 

For Pseklag tke Plitoa Bods and Talve Steal s of Steam En^laes and Panps. 

B rapiuMuits tliat part of the packlns which, when In use. Is In contact with the Piston Rod. 
A the elastic back, which keeps the part B against the rod with STiffldent pressure to be steam-tight, and ret 
creates but little Motion. 

This Packing Is made In lengths of about 20f eet, and of all slies from X to S Inches square. 

JOHN H. CHEEVER, Trens. NEW tOSK BELTING k PACKIKG CO., 87 & 88 Park Row, New York. 




Fine Pamphlets 't^ 75c. a Page 

pertOOO. 1,000 Fine 9x12 Circnlan, K.a). Price llst^'or 
esUmateandsamplesforstamp. 2(0 BUI Heads, tl. 
"Liocal" Printing Bonae,8UTer Creek, M.T. 



SAGZiX Tttbs Co., 

614 to 6S6 \r. S4th St., New York. 

BOILER FLUES Of all the Regular Sizes, 

or Beat material and Warranted. 

tr ORDERS PBOMFTLX EXBCOTED. 
No Payment Beqnlred till Tabes axe VvSif Tested and 
Satisfa<^nr7. 



50 



Lateat Style CABDS. Boumet, LawnJ'loral, etc., in 
case, name in gold, 10c. Sli.ii BBOST, HeirtUnl, Ct. 



Lathes, Planers, Shapers 

Drills, Bolt and Qear Cutters, Mlllliu^scliines. Special 
Machinery. E. OOCLD & JSERUABDT, Newark, N. J. 



LAP WELDED CPARCOAL IRON 

Boiler Tubes, Steam Pipe, Ugbt and Heary For^ngs, 
Ensines, Boilers, Cotton Presses, Boiling MlU and Blast 
Furnace Work. 

KEADINQ IRON WORKS, 

tlKl Soath Fonrih 8t., Phlla. 



Ketall 

9 CENTS 
perpooad. 

Warranted of 
the hardest 
temper, and 
n«ver to settle. 
Better than anyEngUab 




Egtabltehed 
184S. 



Horn, 

warranted 
not to break, 
and Face oi 
BitCalStea. 
and only one that Is fully 



! t WARRANTED ! ! 



30 aizea, from 1>!2 lb. to 800 Iba. 

Catalogues furnished on application. 



Cigar Box Lumber, 

UirilFACTCRED by onr NEW PATENT PROCESS. 
The Beat In the World. 

MAHOGANY, 

POPLAH. 



Also thin lumber of all other kinds, M to ]4\n., at oorre- 
spondlns prices. All qualities. Equal In all respects to 
any made, and at prices much under any to be obtained 
outside of our establishment. Send for price list. 



GEO. W. READ ■& CO., 

ISO to 200 L.eirlB Street, N. Y. 




RXMftl«fJ5.1.H12S« 

■w4M<nMMMMkh«aiBrkw>9BI^I(M»»ThMe 
•ata are tnm lb* etf (Ual,and ifaM* a pMiiha rMatt 
ftoMiieaw. ItMrtaUkansafiaa^aararMk. Ha 
■ I Mill I Mary utberti».«MilT aptiliad aad cartala la 
•abM.Pkc.pert*MUaSna.SIWMMa. L.Ih SMITH 
ACO.BateAf'KPal^aM.Ul, AllMkmaaaalalUi, 



BARNES' Patent FOOT and STEAM POWER MACHINERY. 



SECTIONAL VIEW. 




This Lathe is badk geared. Cnti saews 4 to UO ; tnnu and bores tapers. His hollow splndl 
baokrest. Swings SxaTinchea. Workmanship and material arst-olasi In ererriespeot. CaMogae 



LOO] 



LX9, XXjXjXXa-OXS. 



EPILEPSY 

^a. KOSSnifflBDres. BsUbUshsd thirtsMi nars, 
TMAL Paousc SiMT Frob. JDunsgwedy aUoluts.siui 



or PITS 
CURED! 



P^nnaasnt. ApatientartersnItBriiiKjKrIt ytsrs writu: 
n .. „, ^ J. ZANksviLLie, 0., Inf. so, IBUL 
Da. Ross, RlehmoBil, iDd.— DnrSiri T hsTS te«ip«r- 
msasntly oond by your treatment, for which I sm Cmly 
gnteful. During tlis put three yetn IbsTeraeommendeii 
Tontootbers wbobsTe nlBobeeaoured. N o money ooold 
DOT what you hevedone forme. CbAS.AGBAT. 

For Oeru flcates ofNameroai other Core e and ftall lnfu>- 
. xldreu Ds. BOSS. HS JlainSt.. T' " ' " 



An engine that works without 
Boiler. Always ready to be started 
and to fflTe at once full power. 
SAFETY, ECitNOMY, 
CONVENIENCE. 
Bums oonunon Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra Insurance. 
Almost no attendance. 

THE NEW OTTO SILENT eAS ENGINE. 

Usefnlforall work of Bmall gtatlonarr steam engine. 
Built In sizes of 3, 4, and 7 H. P. by SCHT^EICHER, 
SCBUmni ■& CO., 8IM6 Chestnut Street, Phils., Pa. 
U. S. Manning dc Co., Ill Liberty St., N. T., Agents. 




DYERS AND MANUFACTURERS FIND 

Thomas' onk dip dyes, Jet Black No. M and Blue Black 
No. 95, the best and fastest blacks known. They soften 
all fibers and all fabrics. Fur or wool bats dyed In two 
hours at one operation. Raw cott«3n carded and spun as 
well after as before dyeing. Cotton and wool mixed 
goods beautifully dyed at one operation. Bconomlcal 
and very convenient. Recipe books OBATIS. Address 
N. SPENCER THOMAS, Elmlra, N. 7. 



ESMEN 



AXOnth and 

rr"'rr to t> g*i KH* 
BAJfPLXS nUK. , 
BMd So. STAMP to I 

. ii.ia«maoo,aiioiaMi.o, 



■.'OOD WORKING MACH NERY. 



TENONING. CAH^/NG 



BAND & SCROLL SAWS 



For Experimental Purposes. A Large Lot of EliBCTRO- 
MAG NETS, 15 to 2S Ohms Resistance. 

Snltable for Trlrphones, Soanders, or Relays. 

Armatures, 25 cents extra. 
Cost 75 cents. Villi mail, postpaid, on receipt of 25 cents. 

EENBT W. POPE, Elizabeth, K. Y. 
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Ctaromo and Perfumed Cards [no BalikeJ, Name m 
Gold and Jet ,100. OL.i»TONBBOB.,CllutonTllle,Ct. 



e 



BEST 

STEAM PUMP 



&i 



FOR ALL PURPOSES. 

Brooklyn, E. D., New York. 



Stegt Stamps. 



FORM ACHINI STS' AND BOILER MAKERS' HBAVT 
BteelClampe.sendfordrcnlartoC. W.LE CODNT, 

South Norwalk,Ct. 



HOW TO REMOVE STAINS AND 

Spots from Linen, Cotton, Woolens, and Silk. Being a 
table of Specific Directions, showing how to proceed In 
removing from each of the above kinds of goods any 
stains oithe following character, to wit : Stains of Sugar, 
Glue, Blood, Albumen, Grease. Tarnish, Oil, Paints. 
Stearlne, Vegetable Colors, Red Wine, Fruit Stains, Red 
Ink, Allxarlne Ink, Iron Rust, Ink made with Galls, Lime, 
Lye, Alkali Stains, Tannin, Green Nnt Staina, Coal 'lar 
Stains, Wagon Grease, Acid Btalns, eto. By means of 
this valusDle table of dlrectlona any person, by pro- 
viding himself with a few simple chemicals, and using 
them as directed , msy readU y clean any species of tbt 
above goods, and If necessary set up a cleaning shop. 
Thlslsoneof the most convenient and valuable papers 
on the subject ever published, (ontalned In Si'PPLE- 
UXNTISS. Price lOcents. 




BEST AND CHEAPEST 

FOOT POWER 

_ SCREW CUTTING 

ENGINE LATHES 

\ «MD for ulustmteo cawOGUE 
GOODNOWftWIQHTMAN 
mmmtMHTmaH iu«. 



EDmUND DRAI'ER, 

Hanfaetirerof I'Irst-thss Kosinrrrs' InslrpmcDts. 
BrtaUlshed In 1880. !M6 Fear St., Fhiln., Pn. 



AHEAD OF ALL COMPETITION! 




SBTEN STZES FOR HAND USB. 
Welffhlnir from 33 ro 5l_Ibfl,. 



THREE HIZE^ FOR "firOR^E POWER, 

The eoin^plete victory >nd hlffhest awards at the ez- 



baaattTe Field Trial at the Paris World's Exhibition In 
1S78, toftetber with those at the sreathandred day trial at 
the Centennial In 1876. prove that these maohlnes fully 
maintain their reputation as the best Lawn Mower yet 
made. Do not buy worthless Imitations, when the genu- 
ine can be had for tbe same money. 

GRAHAM, EMIsEN ife PAS^MORE, 

Patentees and Manuf aeturera, 
631 lUnrket 8t., Phllndelphia, ^a. 
Send for DescriptlTe Catalogue with prices. 



STRONG AND CHEAP SPAR BRTOGES. 

General description, dimensions, and partioulain.wlth 
2 pages of drmwlngs, oovering iunBtrallons of all the 
detajQa, for a bridge of 100 feet span or less; apecdally 
usafol for crossing of creeks, small rivers, nJlles, or 
wherever a oostly simcture Is not desirable. The draw- 
inn are from tbe Spar Bridge exhibited at the Centen- 
dSi^liithe U. 8. Department of Military BDgliieering. 
These bridges are wholly composed of undressed stw. 
BvrphMMXHT 71< Price 30 eeats. 



STEAM PUMPS. 

HENRY R. WORTHINGTON, 

339 Broadvrav.N.Y. US Water St., Boatoa. 

TRK WOBTHINOTUN DlII'Lb'X PUHPI.VS EJIOINES roK 

Wat eh WOKK8— Compound, Condenslnsor Non-Con- 
dens ing. Dsad In over 100 Water-Works SUtions. 
Steam Pithps— Dniriex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Watxs Mitebs. Oil Uitbrs. 



inx>obsb: 



Pullman Palace Car Co.. 

Insnirator 




as th* most economical and perfect 
boiler feeder. 



[COPT.] 

GEO. H. PUIiLMAN, Prest. Pullman Palace Car Co. 
T. A. BISBKIX, Manager Detroit Shops. 

CUNSTBDCnON DF.P'T, DETBUIT SHOPS. 

March 18. 
Messrs. Fhilbbick, Christie ft Co., Agents, 

Detroit, Mich.: 
Oentlemen^The Hancock Inspirator is worklngto our 
entire satlsfsctlon. We consider it tbe most economica; 
and perfect boiler feeder that we know of. 

Shall put In anotherone as soon as we can stop the 
boilers long enough to do It. We are now runnlnfr until 
tea o'clock at night. 

Terr trulj yours, 

T. A. BISSELL, Manager. 



1^ Illaatrated and Deacrlptive CIrenlara sent 
on application to 

Hancock Inspirator Co., 

62 CENTRAL WHARF, 

BOSTON. 
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FOB 1879. 
The Host Popolar Scientific Paper In the World. 

VOLUME XL-NEW SEBIES. 

The publishers of the BCIEM'lll'iC AMERICAN beg 
to announce that on the Fourth day of January, lf^9, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 
of Its predecessors. 

Only 83.t20a Yfnr IncltidlnirPosCnge. Weekly* 
3il Kuinbera a Venr. 

This widely circulated and splendidly Illustrated 
p^»er Is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Englneerln Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All rinsees of Renders And In Thr SciEXTiFtC 
America?; a popular resume of the best scientific In- 
formation of the day ; and it Is the aim of the publishers 
to present It In an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
thlB Journal affords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every community where It circulates. 

Terms of Subscription.— One cdpy of The SciBK- 
TlFio Aherica.v Win be sent for one year-S2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollarH nnd twenty 
rents by the publishers ; six months, fl.60; three 
months, 91>00. 

Clabsa— One extra copy of The Scientific Ameri- 
can will be supplied gratis/or eivry club ofjiiv subacrihen 
at liljao each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific Amrrican and one copy 
of The Scientific American Supplkment will be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
seoorely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN A CO., 
37 Park Row, New York. 

To Voreign Snbacrlbers.— Under the facilities of 
the Postal nnlon, the Scientific Amkuic an is now sent 
by postdirect from NewYork,wltb regular! ty,to subscrib- 
ers In Oreat Britain, India, Australia, and all other 
British colonies 1 to France, Austria, Belgian. Germany, 
Russia, and all other European States: Japan, BrasU« 
Meztoo,andBU States of Central and SouA America, 
Terms, when sent to foreign countries, Canada exceiAed, 
M.gold, for Scientific American, i year; 90,gold,f(v 
both Bcientific American and Sitpplemrnt for 1 
year. This tnctndes postage, which we pay. Remit by 
postal order or draft to order of Hnnn & Co., 37 Park 
Bxmt liaw Toife. 
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'^Avettiimms, 



fiisMe Paset each Innertion . . . 7S cent* a line. 
Back Pace, each inMrilon • • • •l.QO a line. 

(About elgnt worda to a line.) 

Enqravingt may head advertisemenU at lAe tome rale 
per line, by meaturement, at (Ae letter preti. Adeer- 
UttnumnautiereoAved at publication office ofMrfc 
Of TIairtday mondng to <^g>ear innextimie. 



Roots' Improved Portable Forge 




r. E * F. U. BOOTS, irrn, OoimanTllU. Zni 

8. 8. TO WN8END, Can. Agt., ) 6 C-rUandt St 
COOKE & BE008, Sell's Agta.,/ NEW YORK, 



To Maaifaetircn and Competrit Mrchuics. 

An enterprifllzig, competent meohanlo or mannfaotn- 
rer, with a comparatlvelT small capital and with an 
honest reputation, will find In Canton, Ohio, a well 
known. Important manufacturlnK point, havlnsc a popu- 
lation of about W.OOO, situate 100 miles west ot Plttsbnis 
on the P. Ft. Wand. C. R. B., a rare chance In NotcHt 
Works for stepplnir Into an active, paying, prosperous 
business. Within four months two more additional rail- 
roads, now nearly completed, will run Into Canton. For 
further Information concerning the works, business, and 
chances, please address 

UOCK BOX TWENTY, Canton. Ohio. 



Every Man '^n^$3 Press^.°,^ 

For bu.ineu.picnsure, young orold 
CrUIocu. o f Prvuet, Type, Etc, 

for i lUmp. KEL8ET A Ca. 
I* Merldcn, Coaa 



HIS OWN 

Printer. 




Sewing Machine Mechanics Wanted. 

We wanta number of Sewing Machine Mechanics to 
work in the factorr, offices, and to put machines In 
manufactories. wages reasonable; references re- 
quired, and only flrst-class men wanted. For further 
particulars, address Superintendent, 

Wli.r^UN MEWINU I»[ACU. tjO., Ckicago, III. 



„ SHEET MEl^L DRAWING PRESSEi*. 

STILKS & PAKKSB PRESS CO., Mlddletown, Conn. 



FARM LAW. ADDRESS OP HON. ED- 

Mr\D H. Bbvnktt, delivered before the Maasschnsetts 
State Board of Agriculture. This Is an essay embracing 
complete and practical Information, valuable^ not only 
to the Farmer but to every one. Showing how to Buy a 
Farm ; Bargains that are not Binding ; Boundaries, and 
where tbey are In Streams, Ponds, xjues, or on the Sea- 
shore ; what a Deed of a Farm Includes ; Rights In the 
Road. Farm Fences : their Legal Height, etc. Railway 
Fences. Stray cattle ; Cattle on Railways ; Impounding 
Cattle. The Farmer's Liability for his Animals. The 
Law on the Dog. Tbe Fanner not Liable for his Dogs. 
Water Rights and Drainage ; Damming; Diverting tne 
Course of a Stream. Surface Water: Cnderground 
Water. Trespassing, In SoBmer and In Winter. Hunt- 
ing and Fishing. Fruit Trsta on Boundary Lines, eta, 
etc. Contained In Mihtuioaiixbi CAS Bi;ppi;xMENT 
160. PrioelOoents. 



AIR COMPRE.^.' '"■\:l. 
HOISTING ENGINESa.u uFHER 

MINING MACHINERY. 



GRIFFITH (<« 



ANE:,VlLLE.OHIO. 



TO LABOE CONSDMKBS OF VXSK IJOHT 
MalleHble Iron Caalinv*) we can 

offer special Inducements In the way of rsRy superiob 
QITAi.iTYOtiAiiAV'TKKD.andatfaIr prices. Reing oni^ 
selves large consumers an > requiring the most perfect 
eastings, other work Is InsuNd the same attention. 
niALl.OllV, VV HEEl ER dTC'Ou 

New Hatkn, Cokn. 



Millstones and Corn Mills. 

W e make Burr Millstones, Portable Mills, Bmnt Ma- 
chines, rackers. Mill Picks, water Wheels, Polleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE dc SON. BaOale, N. V. 



""J WROUGHT 
IRON 

Beams & G/rders 



1'HE ONION IRON MILLS. Pittsburgh, Pa., Manu- 
facturers of Improved wrought iron Beams and 
Girders { patented ). 

The great fall which has taken place in the prices of 
Iron, and especially In Beams used in the construction 
of FIRE PROOF BUILDINGS, Induces us to caU the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by reference to peges52&M of our Book 
of Sectlons—whlcn will be sent on application to those 
contemplating the erection of fire proof buildings -THE 
COST CAN BE ACCURA TBLY CALCDLAtE), the 
cost of Insurance avoided,and theserlQus losses and In- 
terruption to business caused by fire: these and like con- 
siderations fully Justify any additional first cost. It is 
believed, that, were owners fully aware of the smaJl 
difference which now exists between the use of Wood 
and Iron, in manv cases the latter would be adopted. 
We shall be pleased to furnish estimates lor all the Beams 
complete, for any specific structure,80 that the difference 
In cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittabuigh, Pa. 



IRON RAILWAY TIES AND SLEEPERS. 

By Chaiileb Wood, C.B. Twelve illustrations. The 
various Systems of Iron Sleepers ; the Bowl, Pot, or 
Oval; the Loneitudlnal Wrought Iron; the Tnuu- 
verse Wrought Iron. Practical experience with each. 
Durability of Wrought Iron for Sleepers. Adjustment 
of Gauge on Curves. Spreading Out. The Banow Oom- 
hlned Sleeper and Rail. Hiif' s, Hoenegger's, and Thom- 
nen's Systems. Serre's and Batti^' Systems. Mlellan^f 
and Potel's Sleepers. Wood's Gross System. The aer. 
eral systems illustrated, with particulars of Bailasting 
Spikes, Keys, Collars, Chairs, and Tools ; Labor, Flrsi 
Cost, Repairs, Wear, Corrosion, etc. 



POINTS OP A GOOD HORSE. BEING 

the Report of the Committee apno^ted by the New 
Eniland Agricultural Society to decide upon Rules for 
Guidance or Judges of Horses, The Points of Excel- 
lence, size, Color, Symmetry of Body, Head and Neck, 
Eye and Ear, Feet and Umbs. fully described. Speed at 
tbe Trot, and In Walking, Style and Action, etc., -with 
the percentage allowed for each qoaHty. The Staadavd 
Slie and -peed for Mati-bed Carriage Uorses. Gents' 
Driving Horsea Family Horses, Park or Phseton Horses, 
etc. An excellent Guide In selecting animals. ' Con- 
tslned In Scikntifio Ahebican Suppi.ement No. 
1 03. price 10 cents. To be bad at this office and of., all 
newsdealers. * 



9. LLOTD HATCH, 

Manufacturer of 






ti every description, for Ballniad taA HlniBf Dm, 
Elevators, Derricks, Rope Tramways, Tiansmlaalon oi 
Power, etc. No. 81 John St., N. T. Bend for price list. 
Plans and Estimates furalwied tor Bnipwiilan Brldgee. 



9ft per Ceat. of CiHtoninry OulUi|r can be Saved by Use of 



LIQUID PAINTS 



Pure, Undiluted Painta, Full Body, and Full U. S. Standard Measure. 

No other Faints for •traotnnl pnrposes equal these in quality, rtohnesi of color, covering oapadtv, and dnrs- 
MUtT. Samples of colors free bf mall. BUOF FAINTci for Tin Boofs, Iron Work.eto. ^IREPROOF 
PAINTMforlnilde Woodwork. ^T Our Aabestoa liiqnld White kos bsm adopted fi/r BCtertor and Merlor 
iSrkontluV. a. Capitol at WalitK^oit. 

H.W. JOHNS M'F'O- CO., 87 Maiden Lane, N. Y. 

Aabeetoa Kaafln*. 8he.atUH«s, ( 

^r Ubeiallndnoements to dealers, large c 



I Kaafln*. SheathiBtSi OeMlnga< Vementa. Boiler OoTerlnn. Steam Packing, etc 

"' — — Boonsnmers, and reliable local salesmen. SenaforS<miples,PrioeLists,etc. 




SUEPARD'S CEI4EBRATED 

m Screw Cutlia; Foot Lalhe. 

Foot and Power Lathes, Drill Presses, 
Sorolla, Circular and Band Saws, baw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outllts tor amateun or 
artisans. 

_„ H. tu 8BEPARD it CO., 
188I, tSS, IBS, A Sit west Front Street, 
OlactnBatl, Ohio. 



PERFUMERY.— BY W. A. SAUNDERS. 

PharmaolBt.— A valnable and praotioal paper upon the 
nreparation ot Pertmne ExtracU. With formula tor 
the preparation o( the most prominent and popular Per- 
fumes noT on the market, dfrectlonstor theprenaration 
and oomponndlng of the Ingredients, eto The FormnUe 
here given embrase the ^«paratlon of the following 



Potomea: JookeTGlab,lb)as Rose, White BoseJTIc- 
torta,Iias,Bonqnet, Mns)$I>atchonly, MilleHeur, Viang 
riang, Spring nowera. Wood Violets. West Ends. Tube-, 
rose, Btmbanotls, Eondeletla, New Bown Bky, Frangi- 
pannl. Clove Pink, Tiolel, Mignonette. BvePhsuxsT 
Bi, Fiioe 10 cents. 



Bbcabijskxd IMC 

JOSEPH Ce TODD, 

Bnoikier and MArHiviST. Flax, Hemp, Jnte, Bope, 
Oakum and Bagslng Machinery, Steam Engines, Boilers, 
eto. I alsomanulacture Baxter's New Portable Engine 
ot 1877. Can be seen in operation at my store. A one 
horse-power portable engine, complete, f 125 ; two horse- 
power, (226; two and a naif hors»-power, t2G0; three 
horse-power, 1275. Hannfactoied exclusive^ by 

J. C. 10DD, 

10 Barclay tt.. Hew Tork, or Patenan, H. J. 



Wood-Working Machinery, 

Such aeWoodworth Planing, Tongning, and GtoOTlag 
Machlaaa, Daniel's Planers, Richardson's Patent iB- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-WorUngMachinery gene- 
raUT. Manufactured by 

WI'l'UEBBT,BUG0 4kBICHABDflOK, 
X SallaI)nrT Street, woseeater, xiui. 
(Shop toimoriy ooenpled by B, BAU. * OU.j 




DIAN BROTHERS, 

INDIAIf APOI.I8, IHD., 

-- - - of 



Dean Steam Pumps 



Bailer JPeedem and Pnma- 
tng Blaehlnery for all 



THE DRIVEN WELL. 

Town and Conntr jnivlIeBae for making Drlvea 
Welle and selling Ueenses under ths eatabUahed 
American DriTrn Well Patent, leased by the year 
to respomUdeptttlea, by 

WM. O. ANDRBWS * BRO., 

mW TOBK. 



ROW TO BUI. PAT 

j^ainahowaUni^enui 

SScenta. L. iTlMOOK.] 



htaUtUebook.. 
I for mod prices. 
' .TateaCo., " 



taDTW 



DYSPEPSIA. 

Symptoms. A] 
much slower ' 
In Childien. 

rangementi br ABnwd CondlUons 'of bncaratipi 
Tieatoant. KonrUdunent should ke EairilrDigMtlNe 



BY Db. 0. P. BTUNZE. 

• Diminished. Stomach Digestion 
ronMl. Constipation. Symplons 



I; brlndiiMtnie FoodTTrr StonouDe- 
17 ABnea Condittons of unerratipn. 



taken Uttle at a Tlinei and Digeated befma Bore Is 
taken. Neeessttr of Few and Pldn Dishes. Tieat ' 
when Stomach u Ovaioadsd. 



Dishes. tMatment 

Aiding Oaatilo Jnlos. 

Tnatment tai Febrile Disasacs. Contained In Bctxk- 
TincAMEBlcAH8trppLEMBNTNo.l39. Piloa lOceuts. 
TobehadatthisolBceandot aU newsdealen. 




miLMottlronWorft, 

88 and 90 BBEKMAN ST., 

Manufacturers ot 

OKinARE»T'8 PATENT 

WATER CLOSETS. 

Simple In construction, perfect 
, in operation, thorouglilv exclud- 
ing all sewer gas, ana cleanly in 
everyway. 



D X* Q 'P Aim WXIGHTHD 
J l Xl O X GAUGE COCKS. 
MUBEILL AKKIZBB. MHOIiLniAYSl., BaLTiiioItX. 



DAMPBB 
EBOUlATOBa 



Pond's Tools, 

Bxtftine laattaes, Planera, Drill*, &e. 

DAVID W. POND, Worcester, Mass. 




FOB TEN DOLLARS CASH, 

we will Insert a seven-line advertisement one week in a 
list ot 209 weekly newspapers, or four Unes In a different 
list ot 837 papers, or ten lines two weeks In a choice of 
either of four scpaiata and distinct lists containlmr 
from W to 100 papers eaoh, or four lines one week in all 
tour of the same lists, or one line one week In all six lists 
oomblned, being mor than 1,1X0 pnpers. WealK>have 
lists of papera by s^tates, throughout the United States 
and Canada. Send M cents for our 100 page pamphlet. 
Address Gi-'O. P. Ro well & Co^ Newspaper AdveittslBC 
Bureau, 10 Spruce Street, New fork. 



^■■M A A AGENT'S proits per week. Win 
^n / r\l I prove It or forfeit tiOO. New artteles, 
tVV a WJustnatented. Samples sent free to 
an. Addnss W.B.CmDE8TEB,218FultonSt., N.T. 



NOW TO SELL PATENTS. liS'll^en^^ 

(tf iBsbmUoB, eontaining valnalde Infermation. tree. 
Send na your address. Geo. CTbactA^Oo.; Cleveland.O. 



TO nWl^JVTOHM 

AND PROPRIOTORS OF SPECIAI ,_, 

The undersigned, havln- nnsnrniMsed Ikfitlitlas A>r the 
tntroduotlonof Fateoted Spedaltles, soUolt tae ezda- 
-Vrs control otnmr ■oMr for end In the New England 

Oo!!w!nSdiington ^| Bpaton, Mas*. 



IIINING MACHINGRT. Enzliirs. Boilers, Pimps, 
Coal and Ore Jigs, Dust Burning Appllan s. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon A Co.). Address HOWELL 6BEEN. 
Supt., Jeanesville, Luieme Co., Pa. 



B^ RARE OPPORTUNITY. ..^ 

The proprietor, advanoed in yeftrs and desirous of 
retiring from active control of buslnesB. would aeU at a 
boraoin, or conrert Into a Joint stock companyand retain 
an mterest himself, a Foundry and Machine Shops, with 
all their machinery and fixtures complete, and now 
crowded with custom work, having cost upwards of sixty 
thousand doUprs. and the onlr ones of magnltade for 
120 miles on the MlBs!sf>lppt River, on various points of 
which may be seen Fpecfmens of work of these shops at 
Stll) water, Winona. McG reeor. Dubuque, Fult<ni, 
Lyons, Clinton Muscatine, and on many of the boats. 
For particulars . address the proprietor at Clinton. Iowa. 

A. P. HOSFOUD. 



WIREROPE 



Address JOHN A . ROERLING'S SON^ Manufactur- 
ers, Trenton. N. J., or 117 Lilierty street. New York. 

Uheelsand ope for conveying power long distances. 
Send for circular. 



NOVELTIES, NOTIONS, 

Watfhes, Cbfap Jewelry, SUtlonfrj rucka^es. 

Aaents and oonntrr stores supplied. Illustrated olrcn* 
lar fret. J. BRIDB ft CO., Aianufacturers, Salesroom, 
2»7 B'way, New York. Address letters to P. O. Box 2778. 



MACHINISTS' Tools. 

NlW Aim IVFBOTgD Paitibiib. 
Band ftir new Ulnstiated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN RIANI; FACTUUINe CO., 
New JImveu, Conn. 



ICE AT S1.SO PER TUN. 

The PICTET ARTIFICIAL ICE CO., 

Boom SI, Coal and Iron Smchange,P.O. Box SHS, N. 7. 



DIAMOND ROCK DRILLS 



The only Machines glvlu^ a solid cure suuwing exact 
nature of rocks o*wspd thror^**. 



[HE AMERICAN LIAMGN.iRJ:KF,ORINl- 



Id 



ICROSCOPE8. Opera Glaaaea. Spectnclea, 

Meteorological instruments, at irreatly reduced 
prices . Send three stamps for Ulustrated Cata- 
-ue. R. Sc J. BECK, Philadelphia, Pa. 



pO 



iR ALL KINDS OF MACHINBRF— Apply to 

S. C. HILL8, 78 Chambers St., New York. 



Working Models 

And Eizperlmental Machinery. Metal or Wood, made to 
order by J. F. WEKNER, 82 Centre St., N. Y. 




W1RRA.\TED THE Bi:ST. 

1 H. P. Boiler & Engrlne, $150. 

2 H. P., $1 76. 8 k. P., $200. 

Tested to 200 lbs. Steam. 

liOTEGROTE dc CO., 
193 N. 3d St.. Phlladelpiiin, Pa., 

Builders of Engines and Boilers, 1 to 100 
horse power. Send for circulars and 
prices, andstate siae and style you want. 



ON THE PROGRESS Oi' AERONAUTICS. 

—An essay read before the Aeronantica] Society of 
Great Britain by Frederick W. Brearey, Secretary of the 
Association. A useful and interesting paper. ContiUn- 
Ing brl.f aooonnts of the most recent trials of bslloons 
havingmochanloalpropellingattachments. Therequired 
dimensions and best forms zor balloona with propelling 
machinery. Caloulatlona ot the Power exerted by btrds 
In traveling through the air. and their methods of action. 
Calculations ot the mechanical requisites tor successful 
ccrlsl navigation, as Indicated by the Hight of birds. 
Report of balloon trials having vertical screw propellers, 
made by the British WarOfBce. Air navlgauon by 
"poshing "balloons. £zperlmental trials of the Socie- 
ty's apparatus tor testing the Lifting Power ot plane 
sorfaoes when exposed to wind currents Description 
and dimensions ot Uoys' stea-n Aerial Locomotive, with 



an aocoont ot Ita pnMlcal tri4 at the Ciystal Palace. 
Deacriptlnnof Moys' remaAable selt-Uftlna steam en- 
irine and boiler, ot one uotse power, but weighing only 



thirteen pounds, with dimensions, arrangement ot the 
luting Ions, etc. ScrPJJ^HEiri iii, rrloolOcenta. ' 



$7 



A DAY to Agents canvassing for the Fire- 
aide Viaktor. Terms and outflt Ftee. Ad- 
dress P. O. YICKSRT, Augusta, Maine. 



MACHINIST GOODS 

And Small Tool* of all kinds. Catalognes aent 
free. 

A. J. WILKINSON & C0.» BoBton, Mass. 




JENNINGS' WATER CLOSEIS 



94 Bi.i.s\ns 



PERFECT 



The Koch Patent File, tor preserving newspapers, 
magaiines. andjiamphlets.has been recently Improved 
and price reduced. S^ubaorlbers to the Soix.vtific Am- 
erican and SasNTincAiiiBicAN SuppuKENTcanbe 



"SCnSNTIWCrAMHHICAN;" in gill 
every one who wishes to pieaerv e the i 
Addiess 

MUHH ft CO., 

PubBA^B S^kBfxmc Amxrxcan* 



THE T^ISriTE CO.. 

STROUDSBURO-, PA. 
EMERY WHEELS AND GRINDERS. 

LONDON-S St. Andrews St., Holbom Tladnct, B. C. 

LITI!RPOOL-42The Temple, Dale St. 

GEO. l-LACB, m Cluunbets St., ^ew Tork Agent. 



ROCK DRILLING MACHINES 
AIR COMPr'eSSORS 

t^ANUFACTUREDBV BuR LEIChRoCkDrILL C 
IFNCF-RFAMFHLCT FITCHB U RG W ASS . 



PATENTS at AUCTION. 

Regular Monthly Bales. For terms, address N. T. 
FATENT EXCHANGE, (n Liberty Street, New York, 



SHAFTING PULLEYS,HliNGERS,etc. 
a specialty. Bene" ' — "-■— . .-^ *- 
A. 4 P. BROWN, 87-61 



Send tor Price List to 

Lewis Street, New ToA. 



SPABE THE CBOTOH AND SATE TBE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDRBWS A BRO., 414 Water St., N.T., 
who control the patent forGreen'sAmerican Driven Well. 



TBE 1879 

Lan HowBr. 

This machine em* 
oraces all the ad* 
yantacres of a light 
and durable Lawn 
Mower. Points of 
Bnp4>riorit7 claimed: 
Lightness combined 
with strength in 
construction ; easi- 
ness of ndjastment ; 
easiness In securing 
and adjusting the 
handle ; tbe least 
Uabiltty to obstruction from clogging, either in short or 
(for a lawn mower) high grass; lightness or easiness 
of running whilst being worked: its attractlTO appear- 
ance. Ever J machine warranted. Address 

LLOYD, SUPPLEE & WALTON, 

PHIIiADEIiPBIA. 




F^ometers, l%nt&'^%^t'fi^t 

BoHer Fines, Superheated Steam, Oil stiUs, etc. 

HENBT W. BULKLBY. Sole Manufacturer, 

U» Broadway, N. 7. 



$10 to $1000 



Invested In Wall St. Stocks makes 
fortunes every month. Books sent 

tree explaining everything. 

Address BAXTER & CO., Bankers, 17 Wall St., N.T. 




CAVEATS, COPTRIRHTS, TRADE 
nARKS; E-IC. 

Mesazs. Hunn & Co., in connection with thepabllca- 
tlsn of the ScixHTirio Akebican, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business thy havo had over thibtt 
TEARS* xzpsBDiNce, and now have untquuted facUiliet 
for the preparation ot Patent Drawlu)^, Specifications, 
and the Prosecution of Applications for Patents In the 
I nllcd Suites, Canada, and Foreign Countries. Jlessrs. 
Munn Si Co. also attend to the preparation of Caveats, 
TradeMarkBegnlations, Copyrights for Books, Labels, 
Reissues, Asslp^iments, and Reports on Infringements 
ot Patents. All business introsied to them Is done 
with special care and promptness, on very moderate 
terms. 

\Ve send free of charge, on application, a pamphlet 
containing further laformatlon about ratenls nd liow 
toprocure them; directions concerning 'i'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Tatents, etc. 

foreii/n P<i(«ii(».— We also eend,/r<«o/ charge, a 
Synopsis o( Foreign I 'stent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries ot the world. American Inveniora should bear in 
mind that, as a general role, any invention that Is valu- 
able to the patentee In this country Is worth eqnslly as 
much in England and some other foreign countries. 
Five patents— embractn; Canadian, English, German, 
French, and Belgtun— will secure to an Inventor the ex- 
cluMve monopoly to his discovery among about ohb 
HUNDRED AND voTr MnxioHs Of the most intelligent 
people in the world. Tbe facilities of business and 
steam communicat on are such that paten^ can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent la 
J75; Gem:an, (100; Flench, $100; Belgian, $100; Cana- 
dian, $50, 

Copiee of Patents.— Persons desiring any patent 
issued from 1838 to November 36, IStiT, can be supplied 
with efllcial copies at reasonable cost, the price de- 
pending upon the extent ot drawings and length of 
specifications. 

Any patent issued since November $7,1867, at which 
time the I'atent Office commenced printing tbe draw- 
ings and speciflcatlons, may be had by remitting to 
this office $1. 

Acopyof tbeclaimsof an^patent Issued since 1886 
will be furnished for$l. 

When ordering copies, please to remit for the same 
asal}ove,and state name>of patentee, title of Inven- 
tlon, and date of patent. 

A pamphlet, containing fhll directions for obtaining 
United States patents cent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravinga and tables Important to every pat- 
entee and mecbtnlc, and Is a neeful hand book of refer- 
ence for everybody. Price S5 cents, mailed free. 
Address 

xuinr ft, CO.. 

PnbUshers SCIKNTIFIC AMERICAN, 

37 Park Rowi New York. 

SRANCB OFFICB-Oamer of F and 7th StnOe, 
VaMxglOH, D. C. 



THE "Scientific American" is printed with CBAS. 
ENED JOHNSON & CO. 'S ENK. Tenth and Lam- 
bard Sta.. Philadelphia, and SB Gold St., Now Tofk. 
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